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Consult '""Сотеги5'"" for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 

7 „ agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 
students; to specialists in wildlife management, waste disposal, or pollution control. 


This is а publication of the National Cooperative Soil Survey, a joint effort of 
the United States Department of Agriculture and agencies of the States, usually 
the Agricultural Experiment Stations. In some surveys, other Federal and local 
agencies also contribute. The Soil Conservation Service has leadership for the 
Federal part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program.are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1973 to 
1976. Soil names and descriptions were approved in 1976. Unless otherwise 
indicated, statements in the publication refer to conditions in the survey area in 
1976. This survey was made cooperatively by the Soil Conservation Service 
and the South Dakota Agricultural Experiment Station. It is part of the technical 
assistance furnished to the McCook County Conservation District. Financial as- 
sistance was furnished by McCook County and the South Dakota Department 
of Revenue. 

бой maps in this survey may be copied without permission, but any enlarge- 
ment of these maps can cause misunderstanding of the detail of mapping and 
result in erroneous interpretations. Enlarged maps do not show small areas of 
contrasting soils that could have been shown at a larger mapping scale. 
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Рогемога 


This soil survey contains much information useful in land-planning рго- 
grams in McCook County, South Dakota. Of prime importance are the predic- 
tions of soil behavior for selected land uses. Also highlighted are limitations or 
hazards to land uses that are inherent in the soil, improvements needed to 
overcome these limitations, and the impact that selected land uses will have on 
the environment. 

This soil survey has been prepared for many different users. Farmers, 
ranchers, foresters, and agronomists can use it to determine the potential of 
the soil and the management practices required for food and fiber production. 
Planners, community officials, engineers, developers, builders, and home 
buyers can use it to plan land use, select sites for construction, develop soil 
resources, or identify any special practices that may be needed to insure 
proper performance. Conservationists, teachers, students, and specialists in 
recreation, wildlife management, waste disposal, and pollution control can use 
the soil survey to help them understand, protect, and enhance the environment. 

Great differences in soil properties can occur even within short distances. 
Soils may be seasonally wet or subject to flooding. They may be shallow to 
bedrock. They may be too unstable to be used as a foundation for buildings or 
roads. Very clayey or wet soils are poorly suited to septic tank absorption 
fields. A high water table makes a soil poorly suited to basements or under- 
ground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map; the 
location of each kind of soil is shown on detailed soil maps. Each kind of soil in 
the survey area is described, and much information is given about each soil for 
specific uses. Additional information or assistance in using this publication can 
be obtained from the local office of the Soil Conservation Service or the Coop- 
erative Extension Service. 

This soil survey can be useful in the conservation, development, and pro- 
ductive use of soil, water, and other resources. 


R. D. Swenson 
State Conservationist 
Soil Conservation Service 
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McCOOK COUNTY is in the southeastern part of 
South Dakota. It has a total area of about 577 square 
miles, or 369,280 acres. Of this total, 1,015 acres is 
areas of water more than 40 acres in size. According to 
the 1970 census, the population is 7,246. Salem, the 
county seat, is the largest town in the county. It had a 
population of 1,391 in 1970. Other towns and villages 
are Bridgewater, Canistota, Montrose, and Spencer. 

Two railroads serve the county. Interstate 90, an east- 
west turnpike, U.S. Highways 81 and 16, and State 
Routes 38 and 42 cross the county. 

About 86 percent of the county is cropland, tame pas- 
ture, and hayland, and about 14 percent is rangeland. 
Corn, small grain, and alfalfa are the main cash crops. 
Soybeans and grain sorghum are other cash crops. 
Farming is diversified. Livestock and livestock products 
are the main sources of income, but cash crops also are 
important. 


General nature of the county 


This section gives general information concerning the 
county. It describes climate; physiography, relief, and 
drainage; settlement; farming; and natural resources. 


Climate 


McCook County is cold in winter and generally is hot 
in summer. Precipitation frequently occurs as snow- 


storms during the winter. During the warm months when 
warm moist air from the south meets colder air from the 
north, it occurs chiefly as thundershowers, which are 
often heavy. Total annual rainfall is normally adequate 
for corn, grain sorghum, soybeans, and small grain. 

Table 1 gives data on temperature and precipitation 
for the survey area, as recorded at Bridgewater, South 
Dakota, for the period 1951 to 1974. Table 2 shows 
probable dates of the first freeze in fall and the last 
freeze in spring. Table 3 provides data on length of the 
growing season. 

In winter the average temperature is 19 degrees F, 
and the average daily minimum temperature is 9 de- 
grees. The lowest temperature on record, which oc- 
curred at Bridgewater on January 10, 1970, is -35 de- 
grees. Іп summer the average temperature is 73 de- 
grees, and the average daily maximum temperature is B6 
degrees. The highest recorded temperature, which oc- 
curred on July 10, 1966, is 106 degrees. 

Growing degree days, shown in table 1, are equivalent 
to "heat units." During the month, growing degree days 
accumulate by the amount that the average temperature 
each day exceeds a base temperature (40 degrees F). 
The normal monthly accumulation is used to schedule 
single or successive plantings of a crop between the last 
freeze in spring and the first freeze in fall. 

Of the total annual precipitation, 17 inches, or 74 per- 
cent, usually falls in April through September, which in- 
cludes the growing season for most crops. In 2 years out 
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of 10, the rainfall in April through September is less than 
14 inches. The heaviest 1-day rainfall during the period 
of record was 3.75 inches at Bridgewater on May 2, 
1972. Thunderstorms occur on about 44 days each year, 
and most occur in summer. Tornadoes and severe thun- 
derstorms occur occasionally. They are local in extent 
and of short duration. During the warmer part of the 
year, hailstorms occur in scattered small areas. 

Average seasonal snowfall is 32 inches. The greatest 
snow depth at any one time during the period of record 
was 38 inches. On the average, 13 days have at least 1 
inch of snow on the ground, but the number of such 
days varies greatly from year to year. 

The average relative humidity in midafternoon is about 
60 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The prevailing wind is from 
the south. Average windspeed is highest, 14 miles per 
hour, in April. 

Climatic data in this section were specially prepared 
for the Soil Conservation Service by the National Climat- 
ic Center, Asheville, North Carolina. 


Physiography, relief, and drainage 


McCook County lies almost entirely on the James 
River Lowland, except for a small part of the northeas- 
tern corner, which lies on the Coteau des Prairies (3). 
The county is characterized by a gently undulating land- 
scape in all areas except those near drainageways. 

The western part of the county is drained by Wolf 
Creek, which flows into the James River. The central and 
eastern parts are drained by the West Fork of the Ver- 
million River, the Little Vermillion River, and the East 
Fork of the Vermillion River. These streams carry little 
water in all periods except for the spring and just after 
heavy rainfall. The average elevation is about 1,400 feet 
above sea level. 


Settlement 


McCook County was part of the Dakota Territory, es- 
tablished by Congress in 1861. The boundaries were 
established in 1873, but the county was not organized 
until May 16, 1878. It was named for Edwin S. McCook, 
Secretary of the Dakota Territory at that time. The first 
county seat was at Cameron, which was south of Canis- 
tota. The county seat was later moved to Bridgewater, 
and in 1882, it was moved to its present location at 
Salem. 

The first settler in McCook County was H. G. Millar, 
who settled along the East Fork of the Vermillion River 
in the northeastern part of the county in 1871. The main 
settlement occurred after the county was formally orga- 
nized in 1878. Most of the settlers came from Wisconsin 
and lowa and from Europe. The present inhabitants are 
mainly decendants of early homesteaders. 

After the extension of railroads into the county, towns 
grew rapidly. Bridgewater, Canistota, Montrose, Salem, 
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and Spencer were established by 1883. During this 
period, three railroads served the county and most farms 
were within 10 miles of a railway station. Іп 1880, the 
population of the county was 1,283. By 1930, it had 
grown to 10,316. Since then, however, it has declined. It 
was 7,246 in 1970. 


Farming 


Agriculture has always been the chief source of 
income in McCook County. For the first settlers, livestock 
was the dominant source, but grain crops became the 
chief source soon after the railroads were extended into 
the county. Wheat was the first major crop, but corn 
soon became the chief crop. It has remained the chief 
crop. Oats, alfalfa, grain sorghum, and soybeans are 
other important crops. Livestock and livestock products 
also furnish a large amount of income to the farmers in 
the county. 

Ав farming became more intensive, the soil resources 
were depleted. Lower land values and less production 
per acre resulted from soil erosion. They were the major 
reasons for the establishment of the McCook County 
Soil and Water Conservation District in 1948. The district 
immediately started programs designed to solve current 
soil-related problems and to maintain the productive ca- 
pacity of the soil. Since 1948, it has helped in applying 
conservation cropping systems on more than 250,000 
acres of farmland. It has also assisted in planning the 
management of almost 2,300 acres on which trees and 
shrubs are planted and in designing and laying out 
almost 650 dams and dugouts. 

About 86 percent of the acreage is cropland, tame 
pasture, or hayland. According to the South Dakota Crop 
and Livestock Reporting Service, 104,000 acres was 
planted to corn and 100,000 acres to oats in 1975 (4). 
Alfalfa hay was harvested on 24,500 acres. Soybeans, 
grain sorghum, and barley are grown on a substantial 
acreage. About 10 percent of the acreage supports 
native grass and is used for grazing. 


Natural resources 


Soil is the most important natural resource in the 
county. It provides a growing medium for cultivated crops 
and for the grasses grazed by livestock. 

The principal source of water for domestic use and for 
livestock is shallow wells. Dugouts in areas of Вайс, 
Tetonka, and Worthing soils provide additional water for 
livestock and wildlife. In some areas underground water 
is available in sufficient volume and quality for irrigation. 

In the shallow wells, which are 15 to 200 feet deep, 
the source of water is in glacial till deposits. In deep 
wells, it is in sandstone, which is at a depth of 225 to 
630 feet. Water quantity generally is greater and quality 
poorer in the deep wells. 

Whitetail deer and upland game birds, such as bob- 
white, ring-necked pheasant, and gray partridge, are the 
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chief wildlife resources in the county. The potholes and 
wetlands provide wildlife production areas. 

Significant deposits of sand and gravel are along the 
major drainageways in the county. Sioux quartzite crops 
out in small areas along Wolf Creek. 


How this survey was made 


Soil scientists made this survey to learn what kinds of 
soil are in the survey area, where they are, and how they 
can be used. The soil scientists went into the area know- 
ing they likely would locate many soils they already knew 
something about and perhaps identify some they had 
never seen before. They observed the steepness, length, 
and shape of slopes; the size of streams and the general 
pattern of drainage; the kinds of native plants or crops; 
the kinds of rock; and many facts about the soils. They 
dug many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil; it ex- 
tends from the surface down into the parent material, 
which has been changed very little by leaching or by the 
action of plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied, and they compared those profiles 
with others in counties nearby and in places more dis- 
tant. Thus, through correlation, they classified and 
named the soils according to nationwide, uniform proce- 
dures. 

After a guide for classifying and naming the soils was 
worked out, the soil scientists drew the boundaries of the 
individual soils on aerial photographs. These photo- 
graphs show woodlands, buildings, field borders, roads, 
and other details that help in drawing boundaries accu- 
rately. The soil map at the back of this publication was 
prepared from aerial photographs. 

The areas shown on a soil map are called soil map 
units. Some map units are made up of one kind of soil, 
others are made up of two or more kinds of soil, and a 
few have little or no soil material at all. Map units are 
discussed in the sections "General soil map for broad 
land-use planning" and "Soil maps for detailed рап- 
ning.” 

While a soil survey is in progress, samples of soils are 
taken as needed for laboratory measurements and for 
engineering tests. The soils are field tested, and interpre- 
tations of their behavior are modified as necessary 
during the course of the survey. New interpretations are 
added to meet local needs, mainly through field observa- 
tions of different kinds of soil in different uses under 
different levels of management. Also, data are assem- 
bled from other sources, such as test results, records, 
field experience, and information available from state 
and local specialists. For example, data on crop yields 
under defined practices are assembled from farm rec- 
ords and from field or plot experiments on the same 
kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 


on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it is 
readily available to different groups of users, among 
them farmers, managers of rangeland and woodland, 
engineers, planners, developers and builders, home 
buyers, and those seeking recreation. 


General soil map for broad land-use 
planning 


The general soil map at the back of this publication 
shows, in color, the soil associations in this survey area. 
Each association has a distinct pattern of soils and of 
relief and drainage. Each is a unique natural landscape. 
Typically, an association consists of one or more major 
soils and some minor soils. It is named for the major 
soils. The soils making up one association can occur in 
another but in a different pattern. 

The general soil map provides a broad perspective of 
the soils and landscapes in the survey area. It provides a 
basis for comparing the potential of large areas for gen- 
eral kinds of land use. Areas that are, for the most part, 
suited to certain kinds of farming or to other land uses 
can be identified on the map. Likewise, areas of soils 
having properties that are distinctly unfavorable for cer- 
tain land uses can be located. 

Because of its small scale, the map does not show the 
kind of.soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
kinds of soil in any one association differ from place to 
place in slope, depth, stoniness, drainage, or other char- 
acteristics that affect their management. 

The nine associations in this county have been 
grouped for broad interpretive purposes. The associ- 
ations and the groups are described on the pages that 
follow. The names of some of the associations do not 
agree with those on the general soil maps in the pub- 
lished soil surveys of adjacent Hanson, Hutchinson, 
Lake, and Minnehaha Counties. The names do not fully 
agree because of differences in the detail of the general 
soil maps and because of changes in the application of 
the soil classification system. 


Well drained to poorly drained, nearly 
level to moderately sloping soils on 
uplands and in upland swales and 
depressions 


This group of associations is on uplands and in swales 
and enclosed depressions in the uplands. The soils 
dominantly are nearly level and gently sloping but are 
steeper along some drainageways and on ridges. They 
are deep and are loamy and silty. 


This group makes up about 57 percent of the county. 
About 90 percent of the acreage is cropped. Alfalfa, 
corn, and oats are the main crops. 


1. Clarno-Bonilla-Tetonka association 


Well drained, moderately well drained, and poorly 
drained, nearly level and genily sloping loamy and silty 
soils on uplands and in upland swales and depressions 


This association is on uplands. The landscape is char- 
acterized by many scattered swales, poorly defined 


drainageways, and small enclosed depressions. In the: 


areas of Clarno soils, slopes are short and slightly 
convex and commonly border the small depressions and 
drainageways. They are slightly concave or flat in the 
areas of Bonilla and Tetonka soils. 

This association makes up about 19 percent of the 
county. It is about 45 percent Clarno and similar soils, 20 
percent Bonilla soils, 15 percent Tetonka and similar 
soils, and 20 percent minor soils. 

The well drained С!ато soils are on slight rises. 
Slopes range from 0 to 6 percent. Typically, the surface 
layer is dark gray loam. The subsoil is friable, grayish 
brown, brown, and pale brown loam. The underlying ma- 
terial is pale brown and light brownish gray, calcareous 
loam. 

The moderately well drained Bonilla soils are in 
swales. Slopes are less than 3 percent. Typically, the 
surface layer is dark gray loam. The subsoil is very 
friable and friable, dark grayish brown, grayish brown, 
and pale yellow юат and clay loam. The underlying 
material is pale yellow and light yellowish brown, mottled, 
calcareous clay loam. 

The poorly drained Tetonka soils are in depressions. 
Slopes are less than 1 percent. Typically, the surface 
layer and subsurface layer are dark gray and gray silt 
loam. The subsoil is dark gray, gray, olive gray, and light 
olive gray, dominantly firm and very firm silty clay and 
clay loam. The underlying material is light gray, mottled, 
calcareous clay loam. 

Minor in this association are the poorly drained Canis- 
teo soils on the edges of depressions and on slight rises 
within the depressions; the moderately well drained Davi- 
son soils on the edges of drainageways and depres- 
sions; and the somewhat poorly drained Crossplain soils 
in swales. 

About 90 percent of this association is cropland, tame 
pasture, or hayland. Some of the larger areas of Tetonka 
soils support native grass and are used for grazing or 
hay. Alfalfa, corn, and oats are the main crops. The main 
concerns of management are maintaining fertility and 
tiith. Wetness also is a concern on the Bonilla and Te- 
tonka soils. 

This association has good potential for cultivated 
crops, tame pasture and hay, rangeland, and openland 
wildlife habitat. The Clarno soils have fair potential and 
the Bonila and Tetonka soils poor potential for most 
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building sites and sanitary facilities. The Clarno soils 
should be selected as sites for buildings and sanitary 
facilities because the Bonilla and Tetonka soils are sub- 
ject to flooding. 


2. Crossplain-Clarno-Tetonka association 


Moderately well drained to poorly drained, nearly level 
and gently sloping loamy and silty soils on uplands and 
in upland swales and depressions 


This association is on uplands. The landscape is char- 
acterized by gentle rises and many shallow swales and 
enclosed depressions (fig. 1). Slopes are convex and 
short around the more deeply entrenched swales and 
depressions. The drainage pattern is well defined along 
the larger drainageways but is poorly defined in areas 
where smali drainageways terminate in depressions. 

This association makes up about 28 percent of the 
county. It is about 40 percent Crossplain soils, 30 per- 
cent Clarno soils, 10 percent Tetonka and similar soils, 
and 20 percent minor soils. 

The somewhat poorly drained Crossplain soils are in 
swales. Slopes are less than 2 percent. Typically, the 
surface layer is dark gray clay loam. The subsoil is dark 
gray, olive gray, and light olive gray, mottled clay loam. 
The underlying material is light gray and light olive gray, 
mottled, calcareous clay loam. 

The moderately well drained Clarno soils are on the 
smooth or slightly convex slopes or on slight rises. In 
this association they have a slope of 0 to 6 percent. 
Typically, the surface layer is dark gray loam. The sub- 
soil is friable, grayish brown, brown, and pale brown, 
mottled loam. The underlying material is pale brown and 
light brownish gray, mottled, calcareous loam. 

The poorly drained Tetonka soils are in depressions. 
Slopes are less than 1 percent. Typically, the surface 
layer and subsurface layer are dark gray and gray silt 
loam. The subsoil is dark gray, gray, olive gray, and light 
olive gray, dominantly firm and very firm silty clay and 
clay loam. The underlying material is light gray, mottled, 
calcareous clay loam. 

Minor in this association are the moderately well 
drained Bonilla and Davison soils; the poorly drained 
Canisteo soils; and the somewhat poorly drained Dudley 
soils. Bonilla soils are in swales, and Canisteo and Davi- 
son soils are on slight rises near swales and depres- 
sions. Dudley soils are in areas where small pits and 
mounds are common. 

About 85 percent of this association is cropland. Some 
areas of the Tetonka soils and the wetter areas of the 
Crossplain soils support native grass and are used for 
grazing or hay. Alfalfa, corn, and oats are the main 
crops. The main concerns of management are control- 
ling wetness and maintaining tilth. 

This association has good potential for: cultivated 
crops, tame pasture and hay, rangeland, and openiand 
wildlife habitat. Crossplain and Tetonka soils have poor 
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Figure 1.—Pattern of soils and topography in the Crossplain-Clarno-Tetonka association. 


potential and Clarno soils fair potential for building sites 
and sanitary facilities. The Clarno soils are better sites 
for buildings and sanitary facilities because the Cross- 
plain and Tetonka soils are subject to flooding. 


3. Clarno-Ethan association 


Well drained, nearly level to moderately sloping loamy 
Soils on uplands 


This association is on uplands where many drain- 
ageways terminate in depressions. Slopes are short and 
convex. They are steeper along the drainageways and 
depressions than in other areas. 

This association makes up about 9 percent of the 
county. It is about 40 percent Clarno soils, 20 percent 
Ethan and similar soils, and 40 percent minor soils. 

The Clarno soils are on the mid and lower parts of the 
landscape. In this association they have a slope of 0 to 
9 percent. Typically, the surface layer is dark gray loam. 
The subsoil is friable, grayish brown, brown, and pale 
brown loam. The underlying material is pale brown and 
light brownish gray, calcareous loam. 


The Ethan soils are on the higher convex parts of the 
landscape. In this association they have a slope of 3 to 
9 percent. Typically, the surface layer is dark grayish 
brown, calcareous loam. The underlying material is light 
brownish gray and pale yellow, calcareous loam and clay 
loam. 


Minor in this association are the poorly drained Baltic, 
Canisteo, Crossplain, and Tetonka soils; the very poorly 
drained Worthing soils; and the moderately well drained 
Bonilla and Davison soils. Baltic, Tetonka, and Worthing 
soils are in enclosed depressions. The ponded Baltic 
soils are in the deeper depressions. Bonilla, Canisteo, 
and Crossplain soils аге іп swales and shallow drain- 
ageways. Davison soils are along the edges of the 
swales and depressions. 


About 85 percent of this association is cropland. Many 
of the steeper areas are seeded to alfalfa and brome- 
grass and used for pasture. Alfalfa, corn, and oats are 
the main crops. The main concerns of management are 
controlling erosion and maintaining fertility. 


Іп most areas the major soils have fair potential for 
cultivated crops, openland wildlife habitat, building sites, 
and sanitary facilities. They have good potential for ran- 
geland and for tame pasture and hay. 


4. Crossplain-Dudley assoclation 


Somewhat poorly drained, nearly level loamy soils on 
uplands and in upland swales 


This association is on slight rises and in swales. The 
landscape is characterized by many small, enclosed de- 
pressions. 

This association makes up about 1 percent of the 
county. It is about 55 percent Crossplain soils, 20 per- 
cent Dudley soils, and 25 percent minor soils. 

The Crossplain soils are in swales. Slopes are less 
than 2 percent. Typically, the surface layer is dark gray 
clay loam. The subsoil is dark gray, olive gray, and light 
olive gray, mottled clay loam. The underlying material is 
light gray and light olive gray, mottled, calcareous clay 
loam. 

The sodium affected Dudley soils are on slight rises. 
Slopes are less than 3 percent. Typically, the surface 
layer is dark gray loam. The subsurface layer is gray silt 
loam. The subsoil is dark gray, dark grayish brown, gray- 
ish brown, and light yellowish brown, firm and very firm 
clay loam and clay. The underlying material is light gray 
and light olive gray, mottled, calcareous clay loam. 

Minor in this association are the moderately well 
drained Bonilla and Davison soils; the well drained 
Clarno soils; and the poorly drained Tetonka and very 
poorly drained Worthing soils. Bonilla soils are in swales, 
and Davison soils are on slight rises near swales and 
depressions. Сато soils are on the crests of slight 
rises. Tetonka and Worthing soils are in depressions. 

About 90 percent of this association is cropland. Some 
of the wetter areas of Crossplain soils support native 
grass and are used for grazing or hay. Alfalfa, corn, and 
oats are the main crops. The main concerns of manage- 
ment are controlling wetness and maintaining tilth. 

This association generally has good potential for culti- 
vated crops, rangeland, tame pasture and hay, and 
openland wildlife habitat. The soils are poor sites for 
buildings and sanitary facilities because of flooding, a 
high shrink-swell potential, and restricted permeability. 


Well drained, moderately sloping to steep 
soils on uplands 


The one association in this group is on uplands. The 
soils dominantly are moderately sloping to moderately 
steep but are steeper in the more deeply entrenched 
areas. They are deep and loamy. 

This association makes up about 7 percent of the 
county. About 75 percent of the acreage is rangeland. A 
few moderately sloping areas are used for tame pasture 
and hay. 
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5. Ethan-Betts association 


Well drained, moderately sloping to steep loamy soils on 
uplands 


This association is on the convex sides of drain- 
ageways (fig. 2). It makes up about 7 percent of the 
county. It is about 45 percent Ethan and similar soils, 35 
percent Betts soils, and 20 percent minor soils. 

The Ethan soils are on side slopes. In this association 
they have a slope of 6 to 15 percent. Typically, the 
surface layer is dark grayish brown, calcareous loam. 
The underlying material is light brownish gray and pale 
yellow, calcareous loam and clay loam. 

The Betts soils are on the upper convex slopes. 
Slopes range from 9 to 40 percent. Typically, the surface 
layer is dark gray loam. The subsoil is grayish brown, 
calcareous loam. The underlying material is pale brown, 
light brownish gray, and light yellowish brown, calcareous 
loam. 

Minor in this association are Bonilla, Clarno, Davis, 
Delmont, and Talmo soils. The moderately well drained 
Bonilla soils and the well drained Davis soils are in 
narrow drainageways and in swales. The well drained 
Clarno soils are on the less sloping parts of the land- 
scape. The somewhat excessively drained Delmont and 
excessively drained Talmo soils are on terraces and on 
knolls on the higher parts of the landscape. 

About 75 percent of this association supports native 
grass and is used for grazing. The main concern of 
management is controlling erosion. 

This association has poor potential for cultivated 
crops. It has good to fair potential for rangeland and 
rangeland wildlife habitat. The soils generally are too 
steep for buildings and sanitary facilities. 


Somewhat excessively drained to poorly 
drained, nearly level and gently sloping 
soils on terraces, flood plains, and foot 
slopes 


This group of associations is on terraces and flood 
plains. The soils are nearly level and gently sloping on 
the terraces and foot slopes and nearly level on the 
flood plains. They are deep and are loamy and silty. 

This group makes up about 9 percent of the county. 
About 80 percent of the acreage is cropland. Alfalfa, 
corn, and oats are the main crops. 


6. Davis-Bon-Lamo association 


Well drained to somewhat poorly drained, nearly level 
and gently sloping loamy and silty soils on flood plains, 
low terraces, and foot slopes 


This association is on foot slopes, low terraces, and 
flood plains. Slopes are nearly level on the flood plains 
and terraces and gently sloping on the foot slopes. A 
meandering channel cuts through the lower parts of the 
flood plains. 
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Figure 2.—Pattern of soils and topography in the Ethan-Betts association. 


This association makes up about 3 percent of the 
county. It is about 35 percent Davis soils, 20 percent 
Bon soils, 15 percent Lamo soils, and 30 percent minor 
soils. 

The well drained Davis soils are on foot slopes and 
low terraces. Slopes range from 0 to 6 percent. Typical- 
ly, the surface layer is dark grayish brown loam. The 
subsoil is dark grayish brown and dark gray, friable loam. 
The. underlying material is brown and pale brown, calcar- 
eous loam and clay loam. 

The moderately well drained Bon soils are on flood 
plains. Slopes are less than 2 percent. Typically, the 
surface layer is dark grayish brown loam. The subsurface 
layer is dark grayish brown and grayish brown loam and 
silt loam. The underlying material is grayish brown and 
light brownish gray, mottled, calcareous silt loam and 
loam. 

The somewhat poorly drained Lamo soils are on flood 
plains. Slopes are less than 2 percent. Typically, the 
surface layer is dark gray, calcareous silty clay loam. The 
subsurface layer and underlying material are dark gray 
and very dark gray, mottled, calcareous silty clay loam. 


Minor in this association are the poorly drained 
Chaska, Clamo, and Salmo soils on the lower parts of 
bottom land and the well drained Enet and somewhat 
excessively drained Delmont soils on terraces. 

About 85 percent of this association is cropland. А!- 
falfa, corn, and oats are the main crops. Flooding and 
wetness are the main concerns of management. 

This association generally has good potential for crop- 
land, rangeland, tame pasture and hay, and openland 
wildlife habitat. It provides poor sites for most buildings 
and sanitary facilities because of flooding. 


7. Delmont-Hand-Chaska association 


Somewhat excessively drained, well drained, and poorly 
drained, nearly level and gently sloping loamy soils on 
terraces and flood plains 


This association is on terraces and flood plains along 
the major drainageways in the county. A meandering 
stream cuts through the lower parts of the bottom land. 

This association makes up about 6 percent of the 
county. It is about 30 percent Delmont and similar soils, 


30 percent Hand and similar soils, 15 percent Chaska 
soils, and 25 percent minor soils. · 

The somewhat excessively drained Delmont soils are 
on terraces. Slopes range from 0 to 6 percent. Typically, 
the surface layer is dark gray loam. The subsoil is dark 
gray and dark grayish brown, friable loam. The underly- 
ing material is multicolored, calcareous sand and gravel. 

The well drained Hand soils are on terraces. Slopes 
range from 0 to 6 percent. Typically, the surface layer is 
dark gray loam. The subsoil is dark grayish brown, 
brown, and pale brown loam. The underlying material is 
light yellowish brown, calcareous very fine sandy loam. 

The poorly drained Chaska soils are on flood plains. A 
meandering channel! cuts through most areas of these 
soils. Slopes are less than 2 percent. Typically, the sur- 
face layer is dark gray, calcareous loam. The underlying 
material is grayish brown, dark gray, very dark gray, and 
gray, mottled, calcareous fine sandy loam and clay loam. 

Minor in this association are the moderately well 
drained Bon soils; the poorly drained Clamo, Salmo, and 
Tetonka and very poorly drained Worthing soils; the 
somewhat poorly drained Lamo soils; and the excessive- 
ly drained Talmo soils. The Bon soils are in swales on 
the terraces; the Clamo, Lamo, and Saimo soils are on 
bottom land. The Talmo soils are on the higher parts of 
the landscape. The Tetonka and Worthing soils are in 
depressions near areas of the Hand soils. 

About 75 percent of this association is cultivated. Al- 
falfa, corn, and oats are the main crops. Most areas of 
the Chaska soils support native grass and are used for 
grazing and hay. The main concerns of management are 
droughtiness on the Delmont soils and flooding and wet- 
ness on the Chaska soils. 

The Delmont soils have fair potential, the Hand soils 
good potential, and the Chaska soils poor potential for 
cultivated crops and for openland wildlife habitat. These 
soils have fair or good potential for rangeland. The Del- 
mont soils are well suited to building site development 
and most sanitary facilities. The effluent from sanitary 
facilities, however, can pollute shallow ground water. The 
Hand soils are suitable as sites for most buildings and 
sanitary facilities, but the Chaska soils are poorly suited 
because they are subject to flooding. 


Well drained, nearly level to moderately 
sloping soils on uplands 


This group of associations is on uplands. The soils are 
nearly level to moderately sloping. They are deep and 
are loamy and silty. 

This group makes up about 27 percent of the county. 
About 90 percent of the acreage is cropped. Alfalfa, 
corn, oats, and soybeans are the main crops. 


8. Hand-Ethan-Clarno association 


Well drained, nearly level to moderately sloping loamy 
soils on uplands 
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This association is on uplands characterized by many 
shallow swales and enclosed depressions. Slopes are 
convex and generally are short. 

This association makes up about 19 percent of the 
county. It is about 30 percent Hand soils, 20 percent 
Ethan soils, 15 percent Clarno soils, and 35 percent 
minor soils. 

The Hand soils are at midslope and in nearly level 
areas. Slopes range from 0 to 6 percent. Typically, the 
surface layer is dark gray loam. The subsoil is dark 
grayish brown, brown, and pale brown loam. The under- 
lying material is light yellowish brown, calcareous very 
fine sandy loam. 

The Ethan soils are on convex slopes and ridges. In 
this association they have a slope of 3 to 9 percent. 
Typically, the surface layer is dark grayish brown, calcar- 
eous loam. The underlying material is light brownish gray 
and pale yellow, calcareous loam and clay loam. 

The Clarno soils are at midslope and on slight rises. 
Slopes range from 0 to 9 percent. Typically, the surface 
layer is dark gray loam. The subsoil is friable, grayish 
brown, brown, and pale brown loam. The underlying ma- 
i is pale brown and light brownish gray, calcareous 
loam. 

Minor in this association are the moderately well 
drained Bonilla and Davison soils; the somewhat poorly 
drained Crossplain soils; and the poorly drained Tetonka 
and very poorly drained Worthing soils. The Bonilla and 
Crossplain soils are in swales; the Davison soils are on 
the edges of swales and depressions; the Tetonka and 
Worthing soils are in depressions. 

About 90 percent of this association is used for culti- 
vated crops and tame pasture and hay. Alfalfa, corn, 
oats, and soybeans are the main crops. The main con- 
cerns of management are maintaining fertility and tilth. 
Controlling erosion in the moderately sloping areas of 
Clarno and Ethan soils also is a concern. 

This association has good potential for cultivated 
crops, tame pasture and hay, rangeland, and оретапа 
wildlife habitat. It has fair potential for building sites and 
most sanitary facilities. 


9. Wentworth-Egan association 


Well drained, nearly level to moderately sloping silty soils 
on uplands 


This association is on uplands characterized by many 
swales that end in enclosed depressions (fig. 3). A few 
shallow lakes are on this association. Slopes are long 
and smooth in areas of the Wentworth soils and convex 
and generally short in areas of the Egan soils. 


This association makes up about 8 percent of the 
county. It is about 40 percent Wentworth soils, 20 per- 
cent Egan soils, and 40 percent minor soils. 


The Wentworth soils are on the smooth parts of the 
landscape. Slopes generally are 3 to 5 percent. Typical- 
ly, the surface layer is dark grayish brown silty clay loam. 
The subsoil is dark grayish brown, brown, and pale 
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Figure 3.—Pattern of soils and topography in the Wentworth-Egan association. 


brown, friable silty clay loam. The underlying material is 
light gray, calcareous silty clay loam and clay loam. 

The Egan soils are on convex rises. Slopes generally 
are 3 to 9 percent. Typically, the surface layer is dark 
grayish brown silty clay loam. The subsoil is brown, very 
friable and friable silty clay loam. The underlying material 
is light brownish gray and light yellowish brown, calcare- 
ous clay loam. 

Minor in this association are the poorly drained Baltic 
and Tetonka and very poorly drained Worthing soils; the 
well drained Betts, Clarno, and Ethan soils; the moder- 
ately well drained Trent soils; and the somewhat poorly 
drained Whitewood soils. The Baltic, Tetonka, and Wor- 
thing soils are in depressions; the Betts, Clarno, and 
Ethan soils are on the higher parts of the landscape; the 
Trent and Whitewood soils are in swales. 

About 85 percent of this association is cropland. АЈ- 
falfa, corn, oats, and soybeans are the main crops. Тһе 
main concerns of management are maintaining fertility 
and controlling erosion. 

This association has good potential for cultivated 


crops, tame pasture and hay, rangeland, and openland 
wildlife habitat. it has fair potential for building sites and 
most sanitary facilities. 


Soil maps for detailed planning 


The map units shown on the detailed soil maps at the 
back of this publication represent the kinds of soil in the 
survey area. They are described in this section. The 
descriptions together with the soil maps can be useful in 
determining the potential of a soil and in managing it for 
food and fiber production; in planning land use and de- 
veloping soil resources; and in enhancing, protecting, 
and preserving the environment. More information for 
each map unit, or soil, is given in the section “Use and 
management of the soils." 

Preceding the name of each map unit is the symbol 
that identifies the soil on the detailed soil maps. Each 
soil description includes general facts about the soil and 
a brief description of the soil profile. In each description, 
the principal hazards and limitations are indicated, and 
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the management сопсегпз and practices needed are 
discussed. 

The map units on the detailed soil maps represent an 
area on the landscape made up mostly of the soil or 
soils for which the unit is named. Most of the delinea- 
tions shown on the detailed soil map are phases of soil 
series. 

Soils having profiles that are almost alike make up a 
soil series. Except for allowable differences in texture of 
the surface layer or of the underlying substratum, all the 
soils of a series have major horizons that are similar in 
composition, thickness, and arrangement in the profile. A 
soil series commonly is named for a town or geographic 
feature near the place where a soil of that series was 
first observed and mapped. The Ethan series, for exam- 
ple, was named for the town of Ethan in Davison County. 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, ero- 
sion, stoniness, salinity, wetness, or other characteristics 
that affect their use. On the basis of such differences, a 
soil series is divided into phases. The name of a 507 
phase commonly indicates a feature that affects use or 
management. For example, Clarno loam, 3 to 6 percent 
slopes, is one of several phases within the Clarno series. 

Some map units are made up of two or more dominant 
kinds of soil. Such map units are called soil complexes. 

A soil complex consists of areas of two or more soils 
that are so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area 
includes some of each of the two or more dominant 
soils, and the pattern and proportion are somewhat simi- 
lar in all areas. Crossplain-Clarno complex is an exam- 
ple. 

Most map units include small, scattered areas of soils 
other than those that appear in the name of the map 
unit. Some of these soils have properties that differ sub- 
stantially from those of the dominant soil or soils and 
thus could significantly affect use and management of 
the map unit. These soils are described in the descrip- 
tion of each map unit. Some of the more unusual or 
strongly contrasting soils that are included are identified 
by a special symbol on the soil map. 

The acreage and proportionate extent of each map 
unit are given in table 4, and additional information on 
properties, limitations, capabilities, and potentials for 
many soil uses is given for each kind of soil in other 
tables in this survey. (See “Summary of tables.") Many 
of the terms used in describing soils are defined in the 
Glossary. 

The names of some map units on the detailed soil 
maps do not fully agree with those in the published 
surveys of adjacent Hanson, Hutchinson, Lake, and Min- 
nehaha Counties. Differences are the result of variations 
in the design and composition of map units or changes 
in the application of the soil classification system. 


Ba--Baltic silty clay loam. This deep, poorly drained, 
nearly level soil is in depressions in the uplands. It is 
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frequently flooded for long periods in spring. Areas are 
10 to 100 acres in size. Most are circular, but those on 
gravelly terraces commonly are long and narrow. Slopes 
are smooth or slightly concave. 

Typically, the surface layer is very dark gray, calcare- 
ous silty clay loam about 16 inches thick. The subsoil is 
firm, calcareous silty clay about 19 inches thick. The 
upper part is very dark gray, and the lower part is dark 
gray. The underlying material to a depth of 60 inches is 
gray, mottled, calcareous clay loam, silty clay loam, and 
silty clay. In places lime is leached to a depth of more 
than 40 inches. In some areas sand and gravel is at a 
depth of 40 to 60 inches. 

Included with this soil in mapping are small areas of 
Canisteo and Davison soils. These soils make up less 
than 15 percent of any one mapped area. They contain 
less clay than the Baltic soil. They are on slight rises. 

This Baltic soil is medium in fertility and moderate in 
content of organic matter. Permeability is slow. The 
shrink-swell potential is high. The water table is within 3 
feet of the surface most of the year. Runoff is slow or 
ponded. 

Most areas are used for cultivated crops and tame 
pasture and hay. If artificially drained, this soil has good 
potential for tame pasture and hay and windbreaks and 
environmental plantings and fair potential for cultivated 
crops. If undrained, however, it has poor potential for 
those uses. It has good potential for wetland wildlife 
habitat and poor potential for building sites and most 
sanitary facilities. 

Drained areas of this soil are suited to cultivated crops 
and windbreaks and environmental plantings. Controlling 
wetness and maintaining tilth are the main concerns if 
this soil is cropped. Undrained areas are poorly suited to 
cultivated crops and generally are unsuited to wind- 
breaks and environmental plantings. Crop residue man- 
agement, chiseling, and timely tillage help maintain tilth 
and fertility. In many areas drainage is not feasible be- 
cause of a lack of suitable outlets. 

Drained areas of this soil are well suited to tame 
pasture and hay. Water tolerant grasses, such as Garri- 
son creeping foxtail and reed canarygrass, are best 
suited. Avoiding grazing during wet periods helps prevent 
puddling and surface compaction. 

This soil is suited to wetland wildlife habitat. In areas 
where the soil supports native vegetation, such plants as 
cattails, rushes, and sedges dominate. Shallow pits and 
other areas where water can accumulate enhance the 
habitat for wetland wildlife. 

This soil is a poor site for buildings and most sanitary 
facilities because of wetness and flooding. Suitable alter- 
nate sites generally are nearby. The soil is suitable as a 
site for sewage lagoons; the embankments of the la- 
goons hold back floodwater. Capability unit Illw-1 
drained; Wetland range site. 


Bb—Baltic silty clay loam, ponded. This deep, very 
poorly drained, level soil is in deep depressions in the 
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uplands. It is frequently flooded for very long periods in 
spring and summer. Areas are 5 to 50 acres in size. 
Most are circular, but some are long and narrow. 

Typically, the surface layer is very dark gray, calcare- 
ous silty clay loam about 16 inches thick. The subsoil is 
firm, calcareous silty clay about 19 inches thick. The 
upper part is very dark gray, and the lower part is dark 
gray. The underlying material to a depth of 60 inches is 
gray, mottled, calcareous clay loam, silty clay loam, and 
silty clay. In places the subsoil contains less clay. п 
some areas carbonates are below a depth of 40 inches. 

Included with the soil in mapping are small areas of 
Davison soils. These soils make up less than 10 percent 
of any one mapped area. They contain less clay than the 
Baltic soil. They are on the edges of most of the depres- 
sions. 


This Вайс soil is medium in fertility and high in content 
of organic matter. Available water capacity is moderate 
or high. Permeability is slow. The shrink-swell potential is 
high. The water table is within 3 feet of the surface most 
of the year. Runoff ponds. The soil is marshy during wet 
periods. 

Most areas are used as wildlife habitat. This soil has 
good potential for wetland wildlife habitat. It has poor 
potential for cultivated crops, tame pasture and hay, 
windbreaks and environmental plantings, and building 
sites and sanitary facilities. 

This soil is well suited to wetland wildlife habitat. The 
native vegetation commonly is aquatic plants, such as 
cattails, rushes, and sedges (fig. 4). Shallow pits and 
other areas where water can accumulate enhance the 
habitat for wetland wildlife. 

This soil is unsuited to cultivated crops and wind- 
breaks and environmental plantings and is unsuitable as 
a site for buildings and most sanitary facilities because 
of wetness and flooding. Capability unit Vlllw-1; not as- 
signed to a range site. 


BcE—Betts loam, 15 to 40 percent slopes. This 
deep, well drained, moderately steep and steep soil is in 
convex areas on uplands, generally on the breaks along 
the major streams and their tributaries. Areas are 5 to 
150 acres in size. Most are long and narrow. 


Typically, the surface layer is dark gray loam about 3 
inches thick. The subsoil is grayish brown, calcareous 
loam about 6 inches thick. The underlying material to a 
depth of 60 inches is pale brown, light brownish gray, 
and light yellowish brown, calcareous loam. The dark 
colored surface layer is thicker on the lower parts of the 
landscape. 


Included with this soil in mapping are small areas of 
Bonilla, Clarno, Davis, and Talmo soils. These soils 
make up less than 15 percent of any one mapped area. 
The moderately well drained Bonilla soils and the well 
drained Davis soils are in narrow swales and in colluvial 
areas at the base of slopes. The Clarno soils have a 
surface layer that is thicker and darker than that of the 
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Figure 4.—Cattails, rushes, and sedges on Baltic silty clay loam, 
ponded. 


Betts soil. They are in the lower, smooth or slightly 
convex areas. The Talmo soils are 7 to 10 inches deep 
over sand and gravel. Their position on the landscape is 
similar to that of the Betts soil. 

This Betts soil is low in fertility and content of organic 
matter. Permeability is moderate in the subsoil and mod- 
erately slow in the underlying material. Available water 
capacity is high. The shrink-swell potential is moderate. 
Runoff is rapid. 

Most areas support native grass and are used as ran- 
geland (fig. 5). This soil has fair potential for rangeland 


апа rangeland wildlife habitat. It has poor potential for 


cultivated crops, tame pasture and hay, windbreaks and 
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Figure 5.—Native grass on Betts loam, 15 to 40 percent slopes. 


environmental plantings, and openland wildlife habitat. It 
has poor potential for building sites and sanitary facilities 
because it is moderately steep and steep. 

This soil is best suited to rangeland. The natural plant 
cover mainly is bluestems, needlegrasses, and grama 
grasses. Maintaining an adequate plant cover and 
ground mulch reduces the risk of erosion and increases 
the moisture supply for range plants by reducing the 
runoff rate. If the range is overgrazed, the bluestems and 
needlegrasses lose vigor and are replaced by grama 
grasses, Kentucky bluegrass, and less palatable: range 
plants. 

This soil is poorly suited to cultivated crops, tame 
pasture and hay, and windbreaks and environmental 
plantings because it is moderately steep and steep. Cli- 
matically adapted trees and shrubs can be hand planted 
as environmental plantings, but optimum survival and 
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growth rates are unlikely. Capability unit Vlle-1; Thin 
Upland range site. 


BdB—Blendon loam, 0 to 5 percent slopes. This 
deep, well drained, nearly level and gently sloping soil is 
on terraces. Areas are 10 to 75 acres in size. Most are 
irregular in shape. Slopes are smooth or slightly con- 
cave. 

Typically, the surface layer is very dark grayish brown 
loam about 9 inches thick. The subsurface layer is dark 
grayish brown sandy loam about 4 inches thick. Тһе 
subsoil is dark grayish brown, friable fine sandy loam 
about 21 inches thick. The upper part of the underlying 
material is brown fine sandy loam. The lower part to a 
depth of 60 inches is light yellowish brown loamy fine 
sand. In the higher convex areas, both the surface layer 
and the subsoil are thinner. In places clay loam glacial till 
is below a depth of 40 inches. 

Included with this soil in mapping are small areas of 
Clarno, Delmont, Enet, and Hand soils. These soils make 
up less than 15 percent of any one mapped area. The 
Clarno and Hand soils contain less sand in the subsoil 
and underlying material than the Blendon soil. They are 
on the higher knolls. The Delmont soils are 10 to 20 
inches deep over sand and gravel. The Enet soils are 20 
to 40 inches deep over sand and gravel. 

This Blendon soi! is medium or high in fertility and 
moderate or high in content of organic matter. Perme- 
ability is moderately rapid. Available water capacity is 
moderate. Runoff is slow. 

Most areas are farmed. This soil has fair potential for 
cultivated crops. It has good potential for rangeland, 
windbreaks and environmental plantings, tame pasture 
and hay, and building sites and poor potential for most 
sanitary facilities. | 

This soil is well suited to corn and small grain. Control- 
ling soil blowing and conserving moisture are the main 
concerns of management if the soil is cropped. Stubble 
mulching, crop residue management, field windbreaks, 
and’ stripcropping help control soil blowing, conserve 
moisture, and maintain fertility and tilth. Including grasses 
and legumes in the cropping system and planting green 
manure crops also help maintain fertility and tilth. 

This soil is well suited to tame pasture and hay. Al- 
falfa, intermediate wheatgrass, and smooth bromegrass 
are suitable. Seeding suitable tame pasture plants is an 
effective means of controlling soil blowing and conserv- 
ing moisture. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs grow 
well. Keeping crop residue on the surface during site 
preparation helps control soil blowing. Cultivation and 
applications of herbicide help control competing grasses 
and weeds and conserve moisture. 

This soil is well suited to building site development, but 
the sides of shallow excavations can cave in. Septic tank 
absorption fields function well, but the effluent from all 
sanitary facilities can pollute shallow ground water. Ca- 
pability unit Ше-7; Sandy range site. 
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Bo—Bon loam. This deep, moderately well drained, 
nearly level soil is on flood plains. It is frequently flooded 
for brief periods. Areas are 5 to 50 acres in size. They 
are long and narrow and follow the pattern of streams. 
The surface is smooth or slightly convex. 

Typically, the surface layer is dark grayish brown loam 
about 6 inches thick. The subsurface layer is dark gray- 
ish brown and grayish brown, calcareous loam and silt 
loam about 25 inches thick. The underlying material to a 
depth of 60 inches is grayish brown and light brownish 
gray, mottled, calcareous silt loam and loam. In places 
lime is leached to a greater depth. In some areas the 
underlying material contains more clay. 

Included with this soil in mapping are small areas of 
Chaska, Clamo, and Lamo soils. The Chaska soils are 
poorly drained and are near streams. The Clamo soils 
are poorly drained and are on the lower parts of the 
landscape. The Lamo soils contain more silt and less 
sand than the Bon soil. Their position on the landscape 
is similar to that of the Bon soil. Also included are grav- 
elly and sandy spots less than 2 acres in size. 

This Bon soil is high in fertility and content of organic 
matter. Permeability is moderate. Available water capac- 
ity is high. Runoff is slow. 

Most areas are farmed. Some small and narrow areas 
support native grass and are used for grazing or hay. 
This soil has good potential for cultivated crops, tame 
pasture and hay, rangeland, and windbreaks and envi- 
ronmental plantings. It has poor potential for building 
sites and sanitary facilities. 

This soil is well suited to corn and small grain. Flood- 
water delays planting in some years, but in most years 
the additional moisture is beneficial and the flood 
damage minor. In most years conserving moisture and 
maintaining fertility and tilth are the main concerns of 
management. Stubble mulching, crop residue manage- 
ment, and grasses and legumes in the cropping system 
conserve moisture and help to maintain fertility and tilth. 

This soil is well suited to tame pasture and hay. Al- 
falfa, intermediate wheatgrass, reed canarygrass, and 
smooth bromegrass are suitable. 

This soil is well suited to windbreaks and environmen- 
tal plantings. Some areas are too small, however, to be 
used as sites for windbreaks. All climatically suited trees 
and shrubs grow well. A year of fallow prior to planting, 
cultivation, and applications of herbicide. after planting 
help contro! competing grasses and weeds and conserve 
moisture. 

This soil is generally unsuited to building site develop- 
ment and sanitary facilities because of the flooding. Ca- 
pability unit 1-1; Overflow range site. 


Ca—Chaska loam, channeled. This deep, poorly 
drained, nearly level soil is on channeled bottom land. it 
is frequently flooded for brief periods. Areas are 10 to 
100 acres in size. They are long and narrow and include 
the stream channel. Slopes are smooth or slightly 
convex. 
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Typically, the surface layer is dark gray, calcareous 
loam about 9 inches thick. The underlying material to a 
depth of 18 inches is stratified, grayish brown and light 
brownish gray, calcareous fine sandy loam. Below this to 
a depth of 60 inches, it is dark gray, very dark gray, and 
gray, mottled, calcareous clay loam stratified with thin 
layers of silt loam and loamy fine sand. In places salts 
are at the surface. In some areas the depth to lime is 
more than 60 inches. 

This soil is medium or high in fertility and moderate or 
high in content of organic matter. Permeability is moder- 
ate. Available water capacity is high. The water table is 
at a depth of 1 to 3 feet in the spring of most years. 
Runoff is slow. 

Most areas remain in native grass and are used for 
grazing. This soil has good potential for rangeland and 
tame pasture and hay. It has poor potential for cultivated 
crops and windbreaks and environmental plantings. In 
some of the channels and meander scars where water 
ponds, it has good potential for wetland wildlife habitat. It 
has poor potential for building sites and sanitary facili- 
ties. 

This soil is well suited to rangeland. The natural plant 
cover dominantly is big bluestem, switchgrass, indian- 
grass, and prairie cordgrass. Clumps of native trees and 
shrubs are along some of the channels. If the range is 
overgrazed, the taller, more desirable grasses lose vigor 
and are replaced by Kentucky bluegrass and sedges. 

This soil generally is not suitable for cultivation with 
modern machinery because it occurs as narrow areas 
cut into small parcels by the channels. Selected areas 
can be used for gardens. Applications of animal manure 
and fertilizer help maintain fertility and tilth. 

The small parcels between the channels are well 
suited to tame pasture. Water tolerant grasses, such as 
Garrison creeping foxtail and reed canarygrass, are best 
suited. 

Because of the meandering channels, this soil is 
poorly suited to the windbreaks normally planted by ma- 
chinery. All climatically suited trees and shrubs, however, 
grow well on small sites selected for environmental 
plantings. A year of fallow prior to planting and weed 
control after planting help maintain the growth and vigor 
of the trees. Competing vegetation can be controlled by 
cultivation and by applications of herbicide. 

This soil is unsuitable as a site for buildings and sani- 
tary facilities because of the flooding and the wetness. 
Capability unit Viw-1; Subirrigated range site. 


Cb—Clamo silty clay loam. This deep, poorly 
drained, nearly level soil is on bottom land. It is frequent- 
ly flooded for long periods in spring during most years. 
Areas are 10 to 75 acres in size. Most are long and 
narrow and follow the course of streams. The surface is 
smooth or slightly concave. 

Typically, the surface layer is very dark gray silty clay 
loam about 11 inches thick. The subsoil is about 19 
inches thick. It is dark gray, firm silty clay loam in the 
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upper part and gray and dark gray, firm, calcareous silty 
clay loam and silty clay in the lower part. The underlying 
material to a depth of 60 inches is gray, mottled, calcare- 
ous silty clay loam. In places the surface layer contains 
salts. In some areas lime is leached to a depth of more 
than 18 inches. 

Included with this soil in mapping are small areas of 
Bon, Davis, and Lamo soils. These soils make up less 
than 15 percent of any one mapped area. They are on 
the higher parts of the landscape. They contain less clay 
than the Clamo soil. l 

This Clamo soil is medium or high in fertility and mod- 
erate or high in content of organic matter. Permeability is 
slow. Available water capacity is high. The shrink-swell 
potential also is high. The water table is within a depth of 
3 feet in the spring of most years. Runoff is slow. 

Most areas are farmed. This soil has good potential for 
cultivated crops, tame pasture and hay, and windbreaks 
and environmental plantings. It has poor potential for 
building site development and sanitary facilities. 

This soil is well suited to corn, small grain, and alfalfa 
if it is adequately drained. Spring planting usually is de- 
layed by the wetness caused by flooding or the high 
water table. The soil dries slowly after a rain because it 
is slowly permeable. In wet years late planted crops are 
better suited than small grain. Open ditch drains help 
remove excess water. Returning crop residue to the soil, 
selecting a proper time for tillage, and including grasses 
and legumes in the cropping system help maintain fertil- 
ity and tilth. Chiseling and subsoiling improve water 
intake. 

This soil is well suited to tame pasture and hay. Garri- 
son creeping foxtail and reed canarygrass are suitable. 
Control of grazing during wet periods, proper stocking 
rates, rotation grazing, clipping, weed control, and appli- 
cations of fertilizer help keep the pasture in good condi- 
tion after it is established. Well distributed watering sites 
help obtain uniform grazing. 

This soil is well suited to windbreaks and environmen- 
tal plantings. Climatically suited trees and shrubs grow 
well because of additional moisture provided by the 
water table. Competing vegetation can be controlled by 
cultivation and by applications of herbicide. 

This soil is unsuitable as a site for buildings and sani- 
tary facilities because of the flooding and the wetness. 
Capability unit Им-3; Subirrigated range site. 


CcB—Clarno loam, 3 to 6 percent slopes. This 
deep, well drained, gently sloping and undulating soil is 
on uplands. The gently sloping areas are long and 
narrow and are on the sides of small drainageways and 
large depressions. The undulating areas are irregular in 
shape and are broken by small depressions and narrow 
swales. The areas range from 10 to 150 acres in size. 
The surface is smooth or slightly convex. 

Typically, the surface layer is dark gray loam about 8 
inches thick (fig. 6). The subsoil is friable loam about 17 
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Figure 6.—Profile of Clarno loam, 3 to 6 percent slopes. This soil 
is dark to a depth of about 14 inches. Depth is marked in feet. 
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inches thick. The upper part is grayish brown and brown, 
and the lower part is pale brown, is calcareous, and has 
spots and streaks of soft lime. The underlying material to 
a depth of 60 inches is pale brown and light brownish 
gray, calcareous loam. On the lower parts of the land- 
scape and in swales, the surface layer and the subsoil 
extend to a greater depth. On the higher parts of the 
landscape, they are thinner and lime is nearer the sur- 
face. 

Included with this soil in mapping are small areas of 
Crossplain, Davison, and Tetonka soils. These soils 
make up less than 15 percent of any one mapped area. 
The Crossplain soils are somewhat poorly drained and 
the Tetonka soils poorly drained. Both of these soils are 
in swales and small depressions. Both contain more clay 
in the subsoil than the Clarno soil. The Davison soils 
have lime within 6 inches of the surface. They are on 
slight rises on the lower parts of the landscape. 


This Clarno soil is medium in fertility and moderate in 
content of organic matter. Permeability is moderate in 
the subsoil and moderately slow in the underlying materi- 
al. Available water capacity is high. The shrink-swell po- 
tential is moderate. Runoff is medium. 


Most areas are farmed. This soil has good potential for 
cultivated crops, tame pasture and hay, and windbreaks 
and environmental plantings. it has fair potential for most 
building sites and most sanitary facilities. 

This soil is well suited to corn and small grain. Control- 
ling erosion, conserving moisture, and maintaining tilth 
are the main concerns of management. Slopes generally 
are too short and irregular for contour farming and ter- 
racing. Stubble mulching, crop residue management, 
minimum tillage, and grassed waterways help control 
erosion and conserve moisture. Field windbreaks trap 
snow and thus increase the moisture supply. Including 
grasses and legumes in the cropping system, planting 
green manure crops, and applying animal manure help to 
maintain and improve tilth, fertility, and the content of 
organic matter. 

Using the soil as tame pasture and hayland helps 
control erosion. Alfalfa, intermediate wheatgrass, and 
smooth bromegrass are suitable. 


This soil is well suited to windbreaks and environmen- 
tal plantings. A year of fallow prior to planting helps 
eliminate competing grasses and weeds. Cultivation and 
applications of herbicide help control the weeds and 
grasses after the trees or shrubs are planted. Planting 
trees on the contour helps control erosion and con- 
serves moisture. 

If buildings are constructed on this soil, reinforcing the 
foundations and footings helps prevent the structural 
damage caused by shrinking and swelling. Enlarging the 
absorption area helps overcome the slow absorption of 
liquid waste in septic tank absorption fields. Seepage 
Кот sewage lagoons can be prevented by sealing the 
bottom and sides of the lagoon. Surface smoothing or 


15 


shaping is necessary in some areas. Capability unit 11е-2; 
Silty range site. 


СсС--Сіагпо loam, 6 to 9 percent slopes. This 
deep, well drained, moderately sloping soil is on uplands, 
generally on the sides of smali drainageways and de- 
pressions. Areas are 5 to 50 acres in size. Most are long 
and narrow. The surface is smooth or slightly convex. 

Typically, the surface layer is dark gray loam about B 
inches thick. The subsoil is friable loam about 17 inches 
thick. The upper part is grayish brown and brown, and 
the lower part is pale brown, is calcareous, and has 
spots and streaks of soft lime. The underlying material to 
a depth of 60 inches is pale brown and light brownish 
gray, calcareous loam. On some of the higher parts of 
the landscape, the surface layer and subsoil are thinner 
and lime is nearer the surface. On some of the lower 
parts, the surface layer is thicker. 

This soil is medium in fertility and moderate in content 
of organic matter. Permeability is moderate in the subsoil 
and moderately slow in the underlying material. Available 
water capacity is high. The shrink-swell potential is mod- 
erate. Runoff is medium. 

Most areas are used for cultivated crops or pasture. 
This soil has fair potential for cultivated crops and good 
potential for tame pasture and hay, rangeland, and wind- 
breaks and environmental plantings. It has fair potential 
for building sites and for some sanitary facilities. 

This soil is suited to corn and small grain. Controlling 
erosion is the main concern of management. Conserving 
moisture and maintaining tilth are other concerns. Ter- 
racing, contour farming, and grassed waterways are ef- 
fective in controlling erosion. If slopes are too irregular 
for terracing or contour farming, a tillage system that 
leaves crop residue on the surface helps control erosion 
and conserves moisture. Field windbreaks trap snow and 
thus increase the moisture supply. Returning crop resi- 
due to the soil, including grasses and legumes in the 
cropping system, planting green manure crops, and ap- 
plying animal manure help maintain and improve tilth and 
fertility. 

Seeding this soil to suitable tame pasture plants is an 
effective way to control erosion. Alfalfa, intermediate 
wheatgrass, and smooth bromegrass are suitable. 

This soil is well suited to rangeland, but very few areas 
are used as rangeland. The native vegetation is mainly 
big bluestem, green needlegrass, grama grasses, and 
Kentucky bluegrass. If the range is overgrazed or over- 
Stocked, the taller, more productive grasses lose vigor 
and are replaced by needleandthread, buffalograss, and 
Kentucky bluegrass. 

This soil is well suited to windbreaks and environmen- 
tal plantings. A year of fallow prior to planting helps 
eliminate competing grasses and weeds. After the trees 
or shrubs are planted, cultivation and applications of 
herbicide help control the weeds and grasses and con- 
serve moisture. Planting on the contour helps contro! 
erosion and conserves moisture. 
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If buildings are constructed on this soil, reinforcing the 
foundations and footings helps prevent the structural 
damage caused by shrinking and swelling. Enlarging the 
absorption area helps overcome the slow absorption of 
liquid waste in septic tank absorption fields. Considerable 
surface smoothing or shaping is necessary if the soil is 
used as a site for sewage lagoons. Capability unit Ше-1; 
Silty range site. 


CdA—Clarno-Bonilla loams, 0 to 3 percent slopes. 
These deep, well drained and moderately well drained, 
nearly level soils are on uplands broken by many narrow 
swales. Areas are 20 to 300 acres or more in size. Most 
are broad and irregular in shape. Some are long and 
narrow. The areas are about 45 to 55 percent Clarno soil 
and 25 to 35 percent Bonilla soil. The Clarno soil is on 
the higher parts of the landscape, in smooth and slightly 
convex areas. The Bonilla soil is in swales. It is subject 
to occasional flooding. The two soils occur as areas so 
intermingled or so small that it is not practical to sepa- 
rate them in mapping. 

Typically, the Clarno soil has a surface layer of dark 
gray loam about 8 inches thick. The subsoil is friable 
loam about 17 inches thick. The upper part is grayish 
brown and brown, and the lower part is pale brown and 
is calcareous. The underlying material to a depth of 60 
inches is pale brown and light brownish gray, calcareous 
loam. In the cultivated areas on the higher parts of the 
landscape, the surface layer and subsoil are thinner and 
lime is at or near the surface. 

Typically, the Bonilla soil has a surface layer of dark 
gray loam about 10 inches thick. The subsoil is about 21 
inches thick. The upper part is dark grayish brown and 
grayish brown, very friable and friable loam and clay 
loam, and the lower part is pale yellow, calcareous, fri- 
able clay loam. The underlying material to a depth of 60 
inches is pale yellow and light yellowish brown, mottled, 
calcareous clay loam. 

Included with these soils in mapping are small areas of 
Crossplain, Davison, and Tetonka soils. These included 
soils make up less than 20 percent of any one mapped 
area. The Crossplain and the Tetonka soils are in swales 
and small depressions. They contain more clay in the 
subsoil than the Clarno and Bonilla soils. Lime is nearer 
the surface in the Davison soils than in the Clarno and 
Bonilla soils. 

The Clarno soil is medium in fertility and moderate in 
content of organic matter. The Bonilla soil is high in 
fertility and in content of organic matter. Permeability is 
moderate in the subsoil of both soils and moderately 
slow in the underlying material. Available water capacity 


is high in both soils. The shrink-swell potential is moder-. 


ate. The Bonilla soil has a perched water table at a 
depth of 3 to 6 feet most of the year. Runoff is slow on 
both soils. 

Most areas are farmed. These soils have good poten- 
tial for cultivated crops, tame pasture and hay, and wind- 
breaks and environmental plantings. They have fair po- 
tential for most building sites and most sanitary facilities. 
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These soils are well suited to corn and small grain. In 
wet years spring planting is delayed because the Bonilla 
soil is temporarily wet, but in most years the additional 
moisture is beneficial. Maintaining fertility and tilth are 
the main concerns of management. Crop residue man- 
agement, stubble mulching, and minimum tillage con- 
serve moisture and help to maintain tilth. Including 
grasses and legumes in the cropping system helps to 
maintain fertility and tilth. 

These soils are well suited to tame pasture and hay. 
Alfalfa, intermediate wheatgrass, and smooth brome- 
grass are suitable. 

These soils are well suited to windbreaks and environ- 
mental plantings. All climatically suited trees and shrubs 
grow well. A year of fallow prior to planting helps elimi- 
nate competing grasses and weeds and conserves the 
moisture needed for good growth and survival. Cultiva- 
tion and applications of herbicide help control the 
grasses and weeds after the trees or shrubs are planted. 

The Clarno soil should be selected as a site for build- 
ings or septic tank absorption fields because the Bonilla 
soil is subject to flooding. Reinforcing the foundations 
and footings and diverting runoff away from the buildings 
help prevent the structure damage caused by shrinking 
and swelling of the soil. Enlarging the absorption area 
helps overcome the slow absorption of liquid waste in 
septic tank absorption fields. Sealing the bottom and 
sides of sewage lagoons helps to prevent excessive 
seepage. Capability unit 1-2; Clarno soil in Silty range 
site, Bonilla soil in Overflow range site. 


CeB—Clarno-Davison loams, 2 to 5 percent slopes. 
These deep, well drained and moderately well drained, 
gently sloping soils are in smooth or slightly convex 
areas on uplands. Areas are 5 to 75 acres in size. Those 
bordering depressions and narrow swales are long and 
narrow. Those broken by many swales and depressions 
3 acres or less in size are undulating and irregularly 
shaped. The areas are about 45 to 55 percent Clarno 
soil and 25 to 35 percent Davison soil. The two soils 
occur as areas so intermingled or so small that it is not 
practical to separate them in mapping. 

Typically, the Сато soil has a surface layer of dark 
gray loam about 8 inches thick. The subsoil is friable 
loam about 16 inches thick. It is brown in the upper part 
and light brownish gray and calcareous in the lower part. 
The underlying material to a depth of 60 inches is pale 
brown and light brownish gray, calcareous clay loam. In 
swales and slight depressions, the surface layer and 
subsoil are thicker. 

Typically, the Davison soil has a surface layer of very 
dark gray, calcareous loam about 7 inches thick. To a 
depth of 14 inches, the underlying material is grayish 
brown and light brownish gray, calcareous clay loam. 
Below this to a depth of 60 inches, it is light yellowish 
brown and pale olive, mottled, calcareous clay loam. 

Included with these soils in mapping are small areas of 
Crossplain and Tetonka soils. These included soils make 
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up less than 20 percent of any one mapped area. They 
are more poorly drained than the Clarno and Davison 
soils and contain more clay in the subsoil. They are in 
swales and slight depressions. 

The Clarno soil is medium in fertility and moderate in 
content of organic matter. The Davison soil is low or 
medium in fertility and low or moderate in content of 
organic matter. A high content of lime in the Davison soil 
adversely affects the availability of plant nutrients. Per- 
meability is moderate in the subsoil and moderately slow 
in the underlying material of both soils. Available water 
capacity is high. The shrink-swell potential is moderate. 
The Davison soil has a perched water tabie at a depth of 
1.5 to 6 feet in the spring of most years. Runoff is 
medium on both soils. 

Most areas are farmed. These soils have good poten- 
tial for cultivated crops, tame pasture and hay, and wind- 
breaks and environmental plantings. The Clarno soil has 
fair potential and the Davison soil poor potential for most 
building sites and sanitary facilities. 

These soils are well suited to corn and small grain. 
Spring planting is delayed in some years because of 
wetness, but in most years the additional moisture is 
beneficial. As a result of the high content of lime, the 
Davison soil is susceptible to soil blowing, which is the 
major concern in managing cropped areas. Improving 
and maintaining fertility and tilth are other concerns. 
Crop residue management, stubble mulching, and mini- 
mum tilage conserve moisture and help control soil 
blowing. Field windbreaks and stripcropping also help 
control soil blowing. Slopes commonly are too short and 
irregular for terracing or contour farming. Including 
grasses and legumes in the cropping system improves 
fertility and tilth. 

These soils are well suited to tame pasture and hay. 
Alfalfa, intermediate wheatgrass, and smooth brome- 
grass are suitable. Well distributed watering sites pro- 
mote uniform grazing. 

These soils are well suited to windbreaks and environ- 
mental plantings. All climatically suited trees and shrubs 
grow well. A year of fallow prior to planting helps elimi- 
nate competing grasses and weeds and increases the 
moisture supply. Cultivation and applications of herbicide 
help control the grasses and weeds after the trees or 
shrubs are planted. 

The Clarno soil should be selected as a site for build- 
ings and septic tank absorption fields because the Davi- 
son soil has a seasonal high water table. Reinforcing the 
foundations and footings of buildings helps prevent the 
structure damage caused by shrinking and swelling. En- 
larging the absorption area helps overcome the slow 
absorption of liquid waste in septic tank absorption 
fields. If sewage lagoons are constructed on these soils, 
land shaping is needed in some areas. Sealing the 
bottom and sides of the lagoons helps prevent seepage. 
Clarno soil in capability unit lle-2, Davison soil in capabili- 
ty unit Ше-8; both soils in Silty range site. 
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CfA—Clarno-Davison-Crossplain complex, 0 to 2 
percent slopes. These deep, well drained, moderately 
well drained, and somewhat poorly drained, nearly level 
soils are on uplands broken by many small swales and 
depressions. Areas are 10 to 100 acres in size. Most are 
broad and irregular in shape. Some are long and narrow. 
The areas are about 35 to 45 percent Clarno soil, 25 to 
35 percent Davison soil, and 15 to 25 percent Crossplain 
soil. 

The Clarno and Davison soils are on the mid and 
higher parts of the landscape where the surface is 
smooth or slightly convex. The Crossplain soil is in 
swales and small depressions. It is frequently flooded for 
brief periods in the spring of most years. The three soils 
occur as areas so intermingled or so small that it is not 
practical to separate them in mapping. 

Typically, the Clarno soil has a surface layer of dark 
gray loam about 8 inches thick. The subsoil is friable 
loam about 17 inches thick. The upper part is brown, and 
the lower part is light brownish gray and calcareous. The 
underlying material to a depth of 60 inches is pale brown 
and light brownish gray, calcareous clay loam. In slightly 
concave areas, the surface layer and subsoil are thicker. 

Typically, the Davison soil has a surface layer of very 
dark gray, calcareous loam about 7 inches thick. To a 
depth of 14 inches, the underlying material is grayish 
brown and light brownish gray, calcareous clay loam. 
Below this to a depth of 60 inches, it is light yellowish 
brown and pale olive, mottled, calcareous clay loam. 

Typically, the Crossplain soil has a surface layer of 
dark gray clay loam about 8 inches thick. The subsoil is 
firm clay loam about 31 inches thick. The upper part is 
dark gray, and the lower part is olive gray and light olive 
gray and is mottled. The underlying material to a depth 
of 60 inches is light gray and light olive gray, mottled, 
calcareous clay loam. In places the depth to lime is 
greater. 

The Clarno and Crossplain soils are medium or high in 
fertility and moderate or high in content of organic 
matter. The Davison soil is low or medium in fertility and 
low or moderate in content of organic matter. The upper 
part of the Clarno and Davison soils is moderately per- 
meabie. The subsoil of the Crossplain soil is slowly per- 
meable. The underlying material of all three soils is mod- 
erately slowly permeable. Available water capacity is 
high in all three soils. The shrink-swell potential is high in 
the subsoil of the Crossplain soil and moderate in the 
underlying material of all three soils. During the spring in 
most years, the water table is perched at a depth of 1.5 
to 6 feet in the Davison soil and 1 to 4 feet in the 
Crossplain soil. Runoff is slow on all three soils. 

Most areas are farmed. These soils have good poten- 
tial for cultivated crops, tame pasture and hay, and wind- 
breaks and environmental plantings. The Clarno soil has 
fair potential and the Davison and Crossplain soils poor 
potential for most building sites and sanitary facilities. 

These soils are well suited to corn and small grain. 
Spring planting is delayed in most years because of 
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wetness, but іп most years the additional moisture is 
beneficial. As a result of a high content of lime, the 
Davison soil is susceptible to soil blowing. Maintaining or 
improving fertility and tilth and improving water intake in 
the Crossplain soil are other management concerns. 
Chiseling or subsoiling improves water intake. Crop resi- 
due management, stubble mulching, and minimum tillage 
conserve moisture and help control soil blowing. Field 
windbreaks and wind stripcropping also help control soil 
blowing. Including grasses and legumes in the cropping 
system helps maintain fertility and tilth. 

These soils are well suited to tame pasture and hay. 
АНаНа, intermediate wheatgrass, and smooth brome- 
grass are suitable. Well distributed watering sites pro- 
mote uniform grazing. 

These soils are well suited to windbreaks and environ- 
mental plantings. All climatically suited trees and shrubs 
grow well. A year of fallow prior to planting helps elimi- 
nate competing grasses and weeds and conserves mois- 
ture. Cultivation and applications of herbicide help con- 
trol the grasses and weeds after the trees or shrubs are 
planted. 

The Clarno soil should be selected as a building site 
because the Davison and Crossplain soils are wet. Rein- 
forcing foundations and footings helps prevent the struc- 
ture damagé caused by shrinking and swelling. If sewage 
lagoons are installed on the Clarno soil, the bottom and 
sides should be sealed to prevent seepage. The Clarno 
soil is suitable as a septic tank absorption field if the 
absorption area is enlarged to overcome the slow ab- 
sorption of liquid waste. Clarno soil in capability unit 1-2, 
Davison soil in capability unit Пе-4, Crossplain soil in 
capability unit Пм-1; Сато and Davison soils in Silty 
range site, Crossplain soil in Overflow range site. 


ChB—Clarno-Ethan loams, 3 to 6 percent slopes. 
These deep, well drained soils are on uplands. Areas are 
5 to 100 acres in size. Those on the sides of small 
drainageways and depressions are gently sloping and 
long and narrow. Those that are broken by many swales 
and depressions are undulating and irregularly shaped. 
The areas are about 45 to 55 percent Clarno soil and 35 
to 45 percent Ethan soil. The Clarno soil is оп the 
smoother parts of the landscape. The Ethan soil is on 
the tops and upper sides of convex knolls and ridges. 
The two soils occur as areas so intermingled or so small 
that it is not practical to separate them in mapping. 

Typically, the Clarno soil has a surface layer of dark 
grayish brown loam about B inches thick. The subsoil is 
friable loam about 17 inches thick. The upper part is 
grayish brown and brown, and the lower part is light 
yellowish brown, is calcareous, and has spots and 
streaks of soft lime. The underlying material to a depth 
of 60 inches is pale brown, light brownish gray, and light 
yellowish brown, calcareous loam. In swales and depres- 
sions, the surface layer and subsoil are thicker. 

Typically, the Ethan soil has a surface layer of dark 
grayish brown, calcareous loam about 9 inches thick. 


SOIL SURVEY 


The underlying material to a depth of 60 inches is light 
brownish gray and pale yellow, calcareous loam and clay 
loam. On some of the higher parts of the landscape, the 
surface layer is thinner. 

Included with these soils in mapping are small areas of 
Crossplain and Tetonka soils. These included soils make 
up less than 10 percent of any one mapped area. They 
are in small depressions and swales and are somewhat 
poorly drained or poorly drained. 

The Clarno soil is medium in fertility and moderate in 
content of organic matter. The Ethan soil is low or 
medium in fertility and low or moderate in content of 
organic matter. Permeability is moderate in the subsoil of 
both soils and moderately slow in the underlying materi- 
al. Available water capacity is high. The shrink-swell po- 
tential is moderate. Runoff is medium. 

Most areas are farmed. These soils have good poten- 
tial for cultivated crops, tame pasture and hay, and wind- 
breaks and environmental plantings. They have fair po- 
tential for most building sites and sanitary facilities. 

These soils are suited to corn and small grain. Control- 
ling erosion and conserving moisture are the main con- 
cerns of management. Maintaining fertility and tilth are 
other management concerns. Slopes commonly are too 
irregular for contour farming or terracing. Crop residue 
management, stubble mulching, minimum tillage, and 
field windbreaks help control erosion and conserve mois- 
ture. Including grasses and legumes in the cropping 
system helps maintain fertility and tilth. 

Seeding these soils to suitable tame pasture plants is 
effective in controlling erosion and conserving moisture. 
Alfalfa, crested wheatgrass, pubescent wheatgrass, bro- 
megrass, and intermediate wheatgrass are suitable. Well 
distributed watering sites promote uniform grazing. 

The Clarno soil is well suited to windbreaks and envi- 
ronmental plantings. Optimum tree growth is unlikely, 
however, on the Ethan soil. A year of fallow prior to 
planting helps eliminate competing grasses and weeds 
and increases the moisture supply. Cultivation and appli- 
cations of herbicide help control the grasses and weeds 
and thus increase survival and growth rates. 

Reinforcing the foundations and footings of buildings 
constructed on these soils helps prevent the structure 
damage caused by shrinking and swelling. Enlarging the 
absorption area of septic tank absorption fields helps 
overcome the slow absorption of liquid waste in these 
soils. Sealing the bottom and sides of sewage lagoons 
helps to prevent seepage. Clarno soil in capability unit 
Не-2, Ethan soil in capability unit Ше-6; both soils in Silty 
range site. 


Ck—Crossplain clay loam. This deep, poorly drained, 
nearly level soil is in swales and shallow drainageways 
on uplands. It is frequently flooded for brief periods in 
the spring of most years. Individual areas are long and 
narrow and range from 3 to 40 acres in size. Slopes are 
smooth or slightly concave. 

Typically, the surface layer is dark gray clay loam 
about 10 inches thick. The subsoil is mottled, firm clay 
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loam about 28 inches thick. The upper part is dark gray 
and olive gray, and the lower part is light olive gray. The 
lower part is calcareous and has accumulations of 
gypsum crystals. The underlying material to a depth of 
60 inches is light olive gray, mottled, calcareous clay 
loam. In places the depth to lime is greater. In some 
areas there is a gray subsurface layer. 

Included with this soil in mapping are small areas of 
Canisteo and Davison soils. These soils make up less 
than 15 percent of any one mapped area. They are on 
the edges of the swales and drainageways. They contain 
less clay than the Crossplain soil. 

This Crossplain soil is medium or high in fertility and 
moderate or high in content of organic matter. Perme- 
ability is slow in the subsoil and moderately slow in the 
underlying material. Available water capacity is high. The 
shrink-sweil potential is high in the subsoil and moderate 
in the underlying material. The water table is perched at 
a depth of 1 to 4 feet in the spring of most years. Runoff 
is very slow. 

Most areas are farmed. This soil has good potential for 
cultivated crops, tame pasture and hay, and windbreaks 
and environmental plantings. It has fair potential for wet- 
land wildlife habitat and poor potential for building sites 
and most sanitary facilities. 

This soil is well suited to corn and small grain. Spring 
planting usually is delayed by the wetness caused by 
flooding or the water table. Improving water intake and 
maintaining tilth are the main concerns of management. 
Tilth deteriorates if this soil is tilled when wet. Managing 
crop residue, stubble mulching, chiseling or subsoiling, 
and including grasses and legumes in the cropping 
system improve water intake and help to maintain fertility 
and tilth. 

This soil is well suited to tame pasture and hay. Al- 
falfa, Garrison creeping foxtail, intermediate wheatgrass, 
and reed canarygrass are suitable. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs grow 
well. A year of fallow prior to planting helps eliminate 
competing grasses and weeds. Cultivation and applica- 
tions of herbicide help control the grasses and weeds 
and thus conserve the moisture needed for growth and 
survival. 

Because it is wet and subject to flooding, this soil is 
poorly suited to building site development and most sani- 
tary facilities. It is suitable as a site for sewage lagoons; 
the embankments of the lagoon hold back floodwater. 
Capability unit Ilw-1; Overflow range site. 


Co—Crossplain-Clarno complex. These deep, some- 
what poorly drained and moderately well drained, nearly 
level soils are on uplands that are broken by many small 
depressions and narrow swales. Areas are 50 to 300 
acres in size and are irregular in shape. They are about 
40 to 50 percent Crossplain soil and 35 to 45 percent 
Clarno soil. The Crossplain soil is in narrow swales and 
shallow depressions in areas where the surface is 
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smooth or slightly concave. It is frequently flooded for 
brief periods in the spring of most years. The Clarno soil 
is on the higher parts of the landscape where the sur- 
face is smooth or slightly convex. The two soils occur as 
areas so intermingled or so small that it is not practical 
to separate them in mapping. 

Typically, the Crossplain soil has a surface layer of 
dark gray clay loam about 8 inches thick. The subsoil is 
mottled, firm clay loam about 31 inches thick (fig. 7). It is 
dark gray in the upper part and is olive gray and light 
olive gray and calcareous in the lower part. The underly- 
ing material to a depth of 60 inches is light gray and light 
olive gray, mottled, calcareous clay loam. In places the 
depth to lime is greater. In some areas there is a gray 
subsurface layer. 


Typically, the Clarno soil has a surface layer of dark 
gray loam about 10 inches thick. The subsoil is mottled, 
friable loam about 14 inches thick. The upper part is 
brown, and the lower part is light brownish gray, is cal- 
careous, and has spots and streaks of lime. The underly- 
ing material to a depth of 60 inches is pale brown and 
light brownish gray, mottled, calcareous clay loam having 
accumulations of gypsum. In shallow swales the surface 
layer and subsoil are thicker. 


Included with these soils in mapping are small areas of 
Davison soils. These included soils make up less than 
15 percent of any one mapped area. They have lime that 
is nearer the surface than that in Crossplain and Clarno 
soils. Their position on the landscape is similar to that of 
the Clarno soil. 


The Crossplain and Clarno soils are medium or high in 
fertility and moderate or high in content of organic 
matter. Permeability is slow in the subsoil of the Cross- 
plain soil and moderate in the subsoil of the Clarno soil. 
It is moderately slow in the underlying material of both 
Soils. Available water capacity is high in both soils. The 
shrink-swell potential is moderate in the underlying mate- 
rial. During the spring of most years, the water table is 
perched at a depth of 1 to 4 feet in the Crossplain soil 
and 3.5 to 6 feet in the Clarno soil. Runoff is slow on 
both soils. 

Most areas are farmed. These soils have good poten- 
tial for cultivated crops, tame pasture and hay, and wind- 
breaks and environmental plantings. The Crossplain soil 
has poor potential and the Clarno soil fair potential for 
most building sites and sanitary facilities. 

These soils are well suited to corn and small grain. 
Planting is delayed in most years because of wetness on 
the Crossplain soil, but in most years the additional mois- 
ture is beneficial. Maintaining fertility and tilth and im- 
proving water intake on the Crossplain soil are the main 
concerns of management. Tilth deteriorates if the Cross- 
plain soil is cultivated when wet. Stubble mulching, crop 
residue management, grasses and legumes in the crop- 
ping system, timely tillage, and chiseling or subsoiling 
improve water intake and help to maintain fertility and 
tilth. 
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Figure 7.—Profile of Crossplain clay loam, in an area of Crossplain- 
Clarno complex. The dark, firm subsoil is at a depth of about 8 
inches. Depth is marked in feet. 


SOIL SURVEY 


These soils are well suited to tame pasture and hay. 
Alfalfa, intermediate wheatgrass, and smooth brome- 
grass are suitable in most areas. Reed canarygrass and 
Garrison creeping foxtail are suitable in the wetter areas. 
Well distributed watering sites promote uniform grazing. 

These soils are well suited to windbreaks and environ- 
mental plantings. All climatically suited trees and shrubs 
grow well. A year of fallow prior to planting, cultivation, 
and applications of herbicide help eliminate competing 
grasses and weeds and increase the moisture supply. 

The Clarno soil should be selected as a site for build- 
ings or septic tank absorption fields because the Cross- 
plain soil is subject to flooding. Reinforcing foundations 
and footings, diverting runoff away from buildings, and 
providing subsurface drainage help prevent the structure 
damage caused by the shrinking and swelling and tem- 
porary wetness of the soil. Enlarging the absorption area 
helps overcome the slow absorption of liquid waste in 
septic tank absorption fields. Sealing the bottom and 
sides of sewage lagoons helps to prevent seepage. 
Crossplain soil in capability unit Ilw-1, Overflow range 
site; Clarno soil in capability unit 1-2, Silty range site. 


Cr—Crossplain-Dudley complex. These deep, some- 
what poorly drained, nearly level soils are on uplands. 
Areas are irregular in shape and 50 to 100 acres in size. 
They are about 50 to 60 percent Crossplain soil and 20 
to 30 percent Dudley soil. The two soils occur as areas 
so intermingled or so small that it is not practical to 
separate them in mapping. Both are in swales and are 
frequently flooded for brief periods in the spring of most 
years. The Dudley soi! generally is in the slightly convex, 
higher areas. 

Typically, the Crossplain soil has a surface layer. of 
dark gray clay loam about B inches thick. The subsoil is 
mottled, firm clay loam about 31 inches thick. It is dark 
gray in the upper part and is olive gray and light olive 
gray and calcareous in the lower part. The underlying 
material to a depth of 60 inches is light gray and light 
olive gray, mottled, calcareous clay loam. In places the 
depth to lime is greater. In some areas there is a gray 
subsurface layer. 

Typically, the Dudley soil has a surface layer of dark 
gray loam about 7 inches thick. The subsurface layer is 
gray silt loam about 3 inches thick. The subsoil is about 
25 inches thick. It is dark gray, dark grayish brown, and 
grayish brown, firm and very firm clay loam and clay in 
the upper part and light yellowish brown, very firm, mot- 
tled, calcareous clay loam in the lower part. The underly- 
ing material to a depth of 60 inches is light gray and light 
olive gray, mottled, calcareous clay loam. 

Included with these soils in mapping are small areas of 
Clarno and Davison soils. These included soils make up 
less than 20 percent of any one mapped area. They 
contain less clay in the subsoil than the Crossplain and 
Dudley soils. They are on rises on the higher parts of the 
landscape. 

The Crossplain and Dudley soils are medium or high in 
fertility and moderate or high in content of organic 
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matter. Permeability is slow in the subsoil of the Cross- 
plain soil and very slow in the subsoil of the Dudley soil. 
It is moderately slow in the underlying material of both 
Soils. Available water capacity is high in the Crossplain 
soil and medium in the Dudley soil. The Dudley soil has 
a claypan subsoil that restricts root penetration. The 
shrink-swell potential is high in the subsoil of both soils 
and moderate in the underlying material. The Crossplain 
soil has a perched water table at a depth of 1 to 4 feet 
in the spring of most years. Runoff is slow on both soils. 

Most areas are farmed. These soils have good poten- 
tial for cultivated crops and tame pasture and hay. The 
Crossplain soil has good potential and the Dudley soil 
poor potential for windbreaks and environmental plant- 
ings. Both soils have poor potential for most building 
sites and sanitary facilities. 

These soils are suited to tame pasture and hay. Pas- 
ture plants that can grow in spite of the dense claypan 
subsoil in the Dudley soil are best suited. Alfalfa, inter- 
mediate wheatgrass, pubescent wheatgrass, and smooth 
bromegrass are suitable in most areas and reed canary- 
grass and Garrison creeping foxtail in the wetter areas. 

The Crossplain soil is suited to corn and small grain. 
The Dudley soil is better suited to small grain, grain 
sorghum, and grasses and legumes than to corn be- 
cause the claypan subsoil restricts root penetration. 
Planting is delayed in most years because of wetness, 
but the additional moisture usually is beneficial. Tilth de- 
teriorates if the soils are worked when wet. Conserving 
moisture, maintaining fertility and tilth, and improving 
water intake are the main concerns of management. 
Stubble mulching, crop residue management, timely til- 
lage, and grasses and legumes in the cropping system 
conserve moisture and help to maintain fertility and tilth. 
Chiseling or subsoiling improves water intake and helps 
to maintain tilth. 

The Crossplain soil is well suited and Dudley soil 
poorly suited to windbreaks and environmental plantings. 
Optimum growth and survival are unlikely on the Dudley 
soil because of the adverse effect of the sodium. A year 
of fallow prior to planting helps eliminate competing 
grasses and weeds and conserves moisture. Cultivation 
and applications of herbicide help control the grasses 
and weeds after the trees or shrubs are planted. 

In the areas of Crossplain soil used as rangeland, the 
natural vegetation dominantly is big bluestem, switch- 
grass, Canada wildrye, porcupinegrass, and Kentucky 
bluegrass. On the Dudley soil, it mainly is western wheat- 
grass, green needlegrass, and blue grama. If the range 
is overused, the taller grasses lose vigor and are re- 
placed by Kentucky bluegrass, blue grama, sedges, and 
weeds. 

These soils generally are not suitable as sites for 
buildings and septic tank absorption fields because of 
flooding and wetness. They are suitable as sites for 
sewage lagoons; the embankments of the lagoon hold 
back floodwater. Crossplain soil in capability unit Пм-1, 
Overflow range site; Dudley soil in capability unit IVs-3, 
Claypan range site. 
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DaA—Davis loam, 0 to 3 percent slopes. This deep, 
well drained, nearly level soil is on low terraces. It is 
subject to rare flooding for brief periods in the spring. 
Areas are 10 to 150 acres in size. Those occurring as 
broad areas on low terraces are irregularly shaped. 
Those along streams are long and narrow. The surface 
is smooth or slightly concave. 

Typically, the surface layer is dark grayish brown loam 
about 10 inches thick (fig. 8). The subsoil is dark grayish 
brown and dark gray, friable loam about 26 inches thick. 
It is calcareous in the lower part. The underlying material 
to a depth of 60 inches is brown and pale brown, calcar- 
eous loam and clay loam. In places lime is nearer the 
surface. Іп some areas the soil is somewhat poorly 
drained. 

Included with this soil in mapping are small areas of 
Clamo soils. These soils make up less than 15 percent 
of any one mapped area. They are lower on the land- 
scape than the Davis soil and are poorly drained. Also, 
they contain more clay. 

This Davis soil is high in fertility and content of organic 
matter. Permeability is moderate. Available water capac- 
ity is high. The shrink-swell potential is moderate. Runoff 
is slow. 

Most areas are farmed. This soil has good potential for 
cultivated crops, tame pasture and hay, and windbreaks 
and environmental plantings. ІІ has poor potential for 
most building sites and fair potential for sanitary facilities. 

This soil is well suited to corn and small grain. Planting 
is delayed in some years because of the wetness 
caused by flooding, but in most years the additional 
moisture is beneficial. Conserving moisture and maintain- 
ing fertility and tilth are the main concerns of manage- 
ment. Stubble mulching, crop residue management, and. 
grasses and legumes in the cropping system conserve 
moisture and help to maintain fertility and tilth. 

This soil is well suited to tame pasture and hay. А!- 
falfa, Garrison creeping foxtail, intermediate wheatgrass, 
and smooth bromegrass are suitable. 

This soil is well suited to windbreaks and environmen- 
tal plantings. Areas that are too small to be used as sites 
for windbreaks are suited to environmental plantings that 
can be hand planted. АП climatically suited trees and 
shrubs grow well. A year of fallow prior to planting and 
control of competing grasses and weeds through cultiva- 
tion and applications of herbicide help to establish plant- 
ings and to maintain growth and vigor. 

Because it is subject to flooding, this soil is poorly 
suited to most kinds of building site development. En- 
larging the absorption area helps overcome the slow 
absorption of liquid waste if the soil is used as a septic 
tank absorption field. Sealing the bottom and sides of 
sewage lagoons helps prevent seepage. Capability unit |- 
1; Overflow range site. 


DaB—Davis loam, 3 to 6 percent slopes. This deep, 
well drained, gently sloping soil is on foot slopes and 
alluvial fans. | generally receives runoff from adjacent 
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soils. Areas are irregular in shape and range from 5 to 
75 acres in size. The surface is smooth or slightly con- 
cave. 

Typically, the surface layer is dark grayish brown loam 
about 10 inches thick. The subsoil is dark grayish brown 
and dark gray, friable loam about 26 inches thick. It is 
calcareous in the lower part. The underlying material to a 
depth of 60 inches is brown and pale brown, calcareous 
loam and clay loam. 


Figure 8.—Profile of Davis loam, 0 to 3 percent slopes. This soil is 
dark and friable to a depth of more than 24 inches. Depth is 
marked in feet. 


SOIL SURVEY 


This soil is high in fertility and content of organic 
matter. Permeability is moderate. Available water capac- 
ity is high. The shrink-swell potential is moderate. Runoff 
is medium. 

Most areas are farmed. Those adjacent to more slop- 
ing areas support native grass and are used for range 
and hay. This soil has good potential for cultivated crops, 
tame pasture and hay, rangeland, and windbreaks and 
environmental plantings. It has fair potential for most 
building sites and sanitary facilities. 

This soil is well suited to corn and small grain. Control- 
ling erosion is the main concern of management. Con- 
serving moisture and maintaining fertility and tilth are 
other management concerns. Crop residue management, 
stubble mulching, minimum tillage, and grassed water- 
ways help control erosion and conserve moisture. Most 
areas are too narrow for contour farming or terracing. 
Including grasses and legumes in the cropping system 
helps maintain fertility and tilth. 

This soil is well suited to tame pasture and hay. Al- 
falfa, intermediate wheatgrass, and smooth bromegrass 
grow well. A cover of those plants reduces soil and 
water losses. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs grow 
well. A year of fallow prior to planting, cultivation, and 
applications of herbicide help control competing grasses 
and weeds and conserve the moisture needed for estab- 
lishing and maintaining the trees or shrubs. 

Reinforcing the foundations and footings of buildings 
constructed on this soil and diverting runoff away from 
the buildings help prevent the structure damage caused 
by shrinking and swelling. Enlarging the absorption area 
helps overcome the slow absorption of liquid waste in 
septic tank absorption fields. If sewage lagoons are con- 
structed on this soil, surface shaping may be needed. 
Sealing the bottom and sides of sewage lagoons helps 
to prevent seepage. Capability unit Пе-1; Silty range site. 


DeB—Delmont loam, 3 to 6 percent slopes. This 
somewhat excessively drained, gently sloping soil is on 
terraces. |! is shallow over sand and gravel. Areas аге 20 
to 150 acres in size. Some are long and narrow, and 
others are irregular in shape. The surface is smooth or 
slightly convex. 

Typically, the surface layer is dark gray loam about 9 
inches thick. The subsoil is friable loam about 8 inches 
thick. It is dark gray in the upper part and dark grayish 
brown in the lower part. The underlying material to a 
depth of 60 inches is multicolored, calcareous sand and 
gravel (fig. 9). On the lower parts of the landscape, the 
depth to sand and gravel is more than 17 inches, and on 
some of the ridges, it is less than 10 inches. 

Included with this soil in mapping are small areas of 
Blendon and Hand soils. These soils make up less than 
15 percent of any one mapped area. They do not have 
sand and gravel in the underlying material. Blendon soils 
are in some of the swales. Hand soils occur as areas 
intermingled with areas of the Delmont soil. 
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This Delmont soil is low in fertility and moderate in 
content of organic matter. Permeability is moderate in 
the subsoil and rapid in the underlying sand and gravel. 
Available water capacity is low. Runoff is medium. 


Figure 9.—Profile of Delmont loam, 3 to 6 percent slopes. Sand and 
gravel are at a depth of about 17 inches. Depth is marked in feet. 
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This soil is farmed or used as rangeland or hayland. It 
has’ fair potential for cultivated crops, tame pasture and 
hay, windbreaks and environmental plantings, and range- 
land. It has good potential for building sites and poor 
potential for most sanitary facilities. 

In the areas used as rangeland, the natural plant cover 
dominantly is needleandthread, little bluestem, dropseed, 
blue grama, and sedges. Maintaining a good grass cover 
and ground mulch. conserves moisture and helps to con- 
trol erosion. If the range is overused, needlegrasses and 
little bluestem lose vigor and are replaced by less pro- 
ductive short grasses, such as blue grama. If overuse 
continues for many years, the extent of weeds increases. 
Also, the size of bare areas increases, thus increasing 
the risk of erosion and the rate of runoff. 

Using this soil for tame pasture and hay is effective in 
controlling erosion and conserving moisture. Droughti- 
ness limits forage production in dry years. Crested 
wheatgrass and pubescent wheatgrass are suitable. 

Because it is droughty, this soil is better suited to 
small grain than to late maturing crops, such as corn. 
Conserving moisture and controlling erosion are the main 
concerns of management. Crop residue management, 
stubble mulching, minimum tillage, and stripcropping con- 
serve moisture and help to control erosion. Including 
grasses and legumes in the cropping system helps main- 
tain fertility and tilth. 

This soil is suited to windbreaks and environmental 
plantings. Optimum survival and growth are unlikely in 
most years, however, because of the low available water 
capacity. Proper site preparation and weed control con- 
serve needed moisture. Cultivation and applications of 
herbicide control weeds. 

This soil is well suited to building site development, but 
the sides of shallow excavations tend to cave in. Septic 
tank absorption fields function well on this soil, but the 
effluent from all sanitary facilities can pollute shallow 
ground water. The soil is a source of sand and gravel for 
construction uses. Capability unit IVs-2; Shallow to 
Gravel range site. 


DnA—Delmont-Enet loams, 0 to 3 percent slopes. 
These somewhat excessively drained and well drained, 
nearly level soils are in smooth or slightly convex areas 
on terraces. The Delmont soil is shallow over sand and 
gravel and the Enet soil moderately deep over sand and 
gravel. Areas are 10 to 75 acres in size. Some are long 
and narrow, and others are irregular in shape. They are 
about 55 to 65 percent Delmont soil and 25 to 35 per- 
cent Enet soil. The two soils occur as areas so intermin- 
дјед or so small that it is not practical to separate them 
in mapping. 

Typically, the Delmont soil has a surface layer of dark 
gray loam about 9 inches thick. The subsoil is friable 
loam about 8 inches thick. It is dark gray in the upper 
part and dark grayish brown in the lower part. The under- 
lying material to a depth of 60 inches is multicolored, 
calcareous sand and gravel. On some of the ridges, the 
sand and gravel is nearer the surface. 
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Typically, the Enet soil has a surface layer of very dark 
gray loam about 9 inches thick. The subsoil is friable 
foam about 16 inches thick. It is very dark gray in the 
upper part and dark brown in the lower part. The under- 
lying material to a depth of 60 inches is multicolored, 
calcareous sand and gravel. 

Included with these soils in mapping are small areas of 
Blendon soils. These included soils make up less than 
10 percent of any one mapped area. They are in some 
of the swales. They do not have sand and gravel in the 
underlying material. 

The Delmont soil is low in fertility and moderate in 
content of organic matter. The Enet soil is medium in 
fertility and moderate in content of organic matter. Per- 
meability is moderate in the subsoil of both soils and 
rapid in the underlying sand and gravel. Available water 
capacity is low in the Delmont soil and moderate in the 
Enet soil. Runoff is slow on both soils. 

These soils are farmed or used as rangeland or hay- 
land. They have fair potential for cultivated crops and for 
windbreaks and environmental plantings. The Delmont 
soil has poor potential for rangeland and fair potential for 
tame pasture and hay. The Enet soil has good potential 
for tame pasture and hay and for rangeland. Both soils 
have good potential for most building sites and poor 
potential for most sanitary facilities. 

These soils are better suited to small grain than to late 
maturing crops, such as corn, because they are 
droughty. Conserving moisture is the main concern of 
management if the soils are cropped. Crop residue man- 
agement, stubble mulching, and minimum tillage con- 
serve moisture. Including grasses and legumes in the 
cropping system helps maintain fertility and tilth. 

Using these soils for tame pasture and hay is effective 
in conserving moisture. The low or moderate available 
water capacity limits forage production in dry years. 
Crested wheatgrass and pubescent wheatgrass are suit- 
able. 

These soils are well suited to rangeland. The natural 
plant cover dominantly is needleandthread, little blues- 
tem, dropseed, .green needlegrass, blue grama, and 
sedges. Maintaining a good grass cover and ground 
mulch conserves moisture. Н the range is overused, 
needlegrasses and bluestem lose vigor and are replaced 
by blue grama, sedges, and weeds. 

Optimum growth and survival of windbreaks and envi- 
ronmental plantings cannot be expected because these 
soils are droughty. Drought resistant trees and shrubs 
can be established if they are planted by hand. A year of 
fallow prior to planting helps eliminate competing 
grasses and weeds and conserves moisture. Cultivation 
and applications of herbicide help control the grasses 
and weeds and conserve moisture after the trees or 
shrubs are planted. 

These soils are well suited to building site develop- 
ment, but the sides of shallow excavations tend to cave 
in. Septic tank absorption fields function well on these 
soils, but the effluent from all sanitary.facilities can pol- 
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lute shallow ground water. The Delmont soil is a source 
of sand and gravel. Delmont soil in capability unit 1115-3, 
Shallow to Gravel range site; Enet soil in capability unit 
15-3, Silty range site. 


EaC—Egan-Ethan complex, 5 to 9 percent slopes. 
These deep, well drained soils are on uplands. Areas аге 
10 to 150 acres in size. Those on the sides of drain- 
ageways are moderately sloping and long and narrow. 
Those that are broken by small depressions and narrow 
swales are gently rolling and irregularly shaped. The 
areas are about 60 to 70 percent Egan soil and 25 to 35 
percent Ethan soil. The Egan soil is on the mid and 
lower parts of the landscape where the surface is 
smooth or slightly convex. The Ethan soil is on the 
higher parts of the landscape where the surface is 
convex. The two soils occur as areas so intermingled or 
so small that it is not practical to separate them in 
mapping. 

Typically, the Egan soil has a surface layer of dark 
grayish brown silty clay loam about 9 inches thick. The 
subsoil is brown, friable and very friable silty clay loam 
about 18 inches thick. It is mottled and calcareous in the 
lower part. The underlying material to a depth of 60 
inches is light brownish gray and light yellowish brown, 
calcareous clay loam. The surface layer and subsoil are 
thinner on the higher parts of the landscape. 

Typically, the Ethan soil has a surface layer of dark 
gray, calcareous clay loam about 9 inches thick. The 
underlying material to a depth of 60 inches is light 
brownish gray and pale yellow, calcareous clay loam. On 
some of the higher parts of the landscape, the surface 
layer is thinner and lighter in color. On some of the lower 
parts, it is thicker. 

Included with these soils in mapping are small areas of 
Whitewood and Worthing soils. These included soils 
make up less than 5 percent of any one mapped area. 
The Whitewood soils are somewhat poorly drained and 
are in some of the swales. The Worthing soils contain 
more clay than the Egan and Ethan soils. They are very 
poorly drained and are in depressions and deep swales. 

The Egan soil is medium in fertility and moderate in 
content of organic matter. The Ethan soil is low or 
medium in fertility and low or moderate in content of 
organic matter. Permeability is moderate in the upper 
part of both soils and moderately slow in the underlying 
material. Available water capacity is high. The shrink- 
swell potential is moderate. Runoff is medium. 

Most areas are farmed. These soils have fair potential 
for cultivated crops and good potential for tame pasture 
and hay and windbreaks and environmental plantings. 
They have fair potential for most building sites and sani- 
tary facilities. 

These soils are suited to corn and small grain. Control- 
ling erosion and conserving moisture are the main con- 
cerns of management if these soils are cropped. Contour 
farming, terraces, and grassed waterways generally help 
control erosion and conserve moisture, but they are not 
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practical in areas where slopes are short and irregular. 
Crop residue management, stubble mulching, and mini- 
mum tillage conserve moisture and help contro! erosion 
in those areas. Including grasses and legumes in the 
cropping system, planting green manure crops, and ap- 
plying animal manure improve tilth and fertility. 

Seeding these soils to suitable tame pasture plants is 
an effective means of controlling erosion and conserving 
moisture. Alfalfa, crested wheatgrass, intermediate 
wheatgrass, pubescent wheatgrass, and smooth brome- 
grass are suitable. 

These soils are suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs grow 
well on the Egan soil, but optimum growth is unlikely on 
the Ethan soil. A year of fallow prior to planting and 
weed control after planting conserve the moisture 
needed for tree growth. Planting the trees on the contour 
helps control erosion and conserves moisture. 

Reinforcing the foundations and footings of buildings 
constructed on these soils and diverting runoff away 
from the buildings help prevent the structure damage 
caused by shrinking and swelling. Enlarging the absorp- 
tion area helps overcome the slow absorption of liquid 
waste in septic tank absorption fields. | sewage lagoons 
are installed on these soils, considerable land shaping 
may be necessary. Sealing the bottom and sides of the 
lagoon helps to prevent seepage. Egan soil in capability 
unit Ше-2, Ethan soil in capability unit IVe-2; both soils in 
Silty range site. 


EbC—Ethan loam, 6 to 9 percent slopes. This deep, 
well drained, moderately sloping and gently rolling soil is 
on uplands. Areas are 5 to 100 acres in size. Those on 
the sides of drainageways and deeply entrenched de- 
pressions are long and narrow. Those that are broken by 
many narrow swales and depressions are irregularly 
shaped. The surface is convex or smooth. 

Typically, the surface layer is dark grayish brown, cal- 
careous loam about 9 inches thick. The underlying mate- 
rial to a depth of 60 inches is light brownish gray and 
pale yellow, calcareous loam and clay loam. On some of 
the lower slopes, the surface layer is thicker. On the 
higher parts of the landscape, it is thinner and lighter in 
color. 

included with this soil in mapping are small areas of 
Bonilla, Crossplain, and Tetonka soils. These soils make 
up less than 10 percent of апу one mapped area. The 
Bonilla and Crossplain soils are in swales and are more 
poorly drained than the Ethan soil. Also, they have a 
thicker surface layer and are deeper to lime. The Te- 
tonka soils are poorly drained and are in small depres- 
sions. They contain more clay than the Ethan soil. 

This Ethan soil is low or medium in fertility and low or 
moderate in content of organic matter. It is moderately 
permeable in the upper part and moderately slowly per- 
meable in the underlying material. Available water capac- 
ity is high. The shrink-swell potential is moderate. Runoff 
is medium. 
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This soil is farmed ог used as rangeland or hayland. It 
has good potential for rangeland and fair potential for 
cultivated crops, tame pasture and hay, and windbreaks 
and environmental plantings. № has fair potential for 
building sites and poor potential for most sanitary facili- 
ties. 

This soil is well suited to rangeland. The natural plant 
cover dominantly is bíg bluestem, green needlegrass, 
porcupinegrass, blue grama, and sedges. If the range is 
overused, needlegrasses and bluestems lose vigor and 
are replaced by blue grama and sedges. After continued 
overuse, Kentucky bluegrass and weeds occupy the site. 

This soil is suited to corn and small grain. Controlling 
erosion and conserving moisture are the main concerns 
of management if the soil is cropped. Maintaining or 
improving fertility is another concern. Contour farming, 
terraces, and grassed waterways generally help control 
erosion and conserve moisture, but they are not practical 
in areas where slopes are short and irregular. Crop resi- 
due management, stubble mulching, minimum  tillage, 
and exclusion of row crops from the cropping system 
help to prevent excessive soil loss and conserve mois- 
ture in those areas. Including grasses and legumes in 
the cropping system, planting green manure crops, and 
applying animal manure improve tilth and fertility. 

Seeding this soil to suitable tame pasture plants is an 
effective means of controlling erosion and conserving 
moisture. Alfalfa, crested wheatgrass, pubescent wheat- 
grass, intermediate wheatgrass, and smooth bromegrass 
are suitable. 

This soil is suited to windbreaks and environmental 
plantings, but the choice of species is limited and opti- 
mum growth unlikely. A year of fallow prior to planting 
helps eliminate competing grasses and weeds. Cultiva- 
tion and applications of herbicide help control grasses 
and weeds and conserve moisture after the trees or 
shrubs are planted. Planting the trees on the contour 
helps to control erosion and conserves moisture. 

Reinforcing the foundations and footings of buildings 
constructed on this soil and diverting runoff away from 
the buildings help prevent the structure damage caused 
by shrinking and swelling. Enlarging the absorption area 
helps overcome the slow absorption of liquid waste in 
septic tank absorption fields. Sewage lagoons can be 
installed in the less sloping areas, but considerable land 
shaping is necessary. Sealing the bottom and sides of 
the lagoon helps to prevent seepage. Capability unit IVe- 
2; Silty range site. 


EcD—Ethan-Betts loams, 9 to 15 percent slopes. 
These deep, well drained soils are on uplands. Areas are 
5 to 100 acres in size. Those along streams are strongly 
sloping and long and narrow. Those that are broken by 
swales and depressions are rolling and irregularly 
shaped. The areas are about 55 to 65 percent Ethan soil 
and 25 to 35 percent Betts soil. The Ethan soil generally 
is in smooth or slightly convex areas on the mid and 
lower parts of the landscape and on some of the broad- 


26 


ег ridgetops. The Betts soil is оп the higher parts of the 
landscape where slopes are short and convex. The two 
soils occur as areas so intermingled or so small that it is 
not practical to separate them in mapping. 

Typically, the Ethan soil has a surface layer of dark 
gray, calcareous loam about 6 inches thick. To a depth 
of 28 inches, the underlying material is brown, calcare- 
ous loam and clay loam. Below this to a depth of 60 
inches, it is pale brown, light yellowish brown, and very 
pale brown, calcareous clay loam. On some of the lower 
parts of the landscape, the surface layer and subsoil are 
thicker. 

Typically, the Betts soil has a surface layer of dark 
gray loam about 3 inches thick. The subsoil is grayish 
brown, friable, calcareous loam about 6 inches thick. The 
underlying material to a depth of 60 inches is pale brown 
and light brownish gray, calcareous loam. 

Included with these soils in mapping are small areas of 
Bonilla, Tetonka, and Worthing soils. These included 
soils make up less than 10 percent of any one mapped 
area. The Bonilla soils are in swales and drainageways. 
They have a surface layer that is thicker than that of the 
Ethan and Betts soils, and they are leached of lime to a 
greater depth. The Tetonka and Worthing soils are in 
depressions. They contain more clay than the Ethan and 
Betts soils. 

The Ethan soil is low or medium in fertility and low or 
moderate in content of organic matter. The Betts soil is 
low in fertility and content of organic matter. The high 
content of lime in both soils adversely affects the avail- 
ability of plant nutrients. Permeability is moderate in the 
upper part of both soils and is moderately slow in the 
underlying material. Available water capacity is high. The 
shrink-swell potential is moderate. Runoff is rapid. 

Most areas support native grass and are used as ran- 
geland or hayland. These soils have good potential for 
rangeland, fair potential for tame pasture and hay, and 
poor potential for cultivated crops and windbreaks and 
environmental plantings. They have poor potential for 
building sites and for most sanitary facilities. 

These soils are well suited to rangeland. The natural 
vegetation dominantly is big bluestem, little bluestem, 
needlegrasses, and blue grama. Maintaining an adequate 
grass cover and ground mulch helps prevent excessive 
erosion and increases the moisture supply for range 
plants by reducing the runoff rate. If the range is over- 
grazed, the bluestems and needlegrasses lose vigor and 
are replaced by blue grama, sedges, and Kentucky blue- 

rass. 
Ы These soils are poorly suited to cultivated crops, wind- 
breaks and environmental plantings, and tame pasture 
and hay because of the strongly sloping or rolling slopes 
and a severe erosion hazard. Seeding cultivated areas to 
range plants is an effective means of controlling erosion. 

Reinforcing the foundations and footings of buildings 
constructed on these soils and diverting runoff away 
from the buildings help to prevent the structure damage 
caused by shrinking and swelling. Land shaping is nec- 
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essary on most building sites. Sanitary facilities should 
be installed in the lower areas, where slopes аге less 
steep. Land shaping is needed in most areas. Enlarging 
the absorption area helps overcome the slow absorption 
of liquid waste in septic tank absorption fields. Capability 
unit Ме-3; Ethan soil in Silty range site, Betts soil in Thin 
Upland range site. 


HaB—Hand loam, 3 to 6 percent slopes. This deep, 
well drained, gently sloping and undulating soil is on 
uplands. Areas are 10 to 150 acres in size. Those on the 
sides of small drainageways and around depressions are 
long and narrow. Those that are broken by small depres- 
sions and narrow swales are irregularly shaped. The 
surface is smooth or slightly convex. 

Typically, the surface layer is dark gray loam about 9 
inches thick. The subsoil is friable loam about 25 inches 
thick. The upper part is dark grayish brown and brown, 
and the lower part is pale brown, is calcareous, and has 
spots and streaks of lime. The underlying material to a 
depth of 60 inches is light yellowish brown, calcareous 
very fine sandy loam. Іп some of the swales and depres- 
sions, the surface layer and subsoil are thicker. 

Included with this soil in mapping are small areas of 
Вепдоп, Crossplain, and Tetonka soils. These soils 
make up less than 10 percent of any one mapped area. 
The Blendon soils contain more sand than the Hand soil. 
They are in smooth or slightly concave areas. The 
Crossplain and Tetonka soils are not so well drained as 
the Hand soil. The Crossplain soils are in some of the 
swales. The Tetonka soils are in small depressions that 
are ponded in the spring of most years. 

The Hand soil is medium in fertility and moderate in 
content of organic matter. Permeability is moderate. 
Available water capacity is high. The shrink-swell poten- 
tial is moderate. Runoff is medium. 

Most areas are cropped. This soil has good potential 
for cultivated crops, tame pasture and hay, and wind- 
breaks and environmental plantings. It has fair potential 
for most building sites and most sanitary facilities. 

This soil is well suited to corn and small grain. Control- 
ling erosion, conserving moisture, and maintaining tilth 
are the main concerns of management. Slopes common- 
ly are too short and irregular for contour farming and 
terracing. Grassed waterways and a tillage system that 
leaves the surface rough and keeps crop residue on the 
surface help control erosion and conserve moisture. Re- 
turning crop residue to the soil, including grasses and 
legumes in the cropping system, planting green manure 
crops, and applying animal manure help maintain or im- 
prove tilth and fertility. 

Seeding this soil to tame pasture plants and hay is an 
effective means of controlling erosion. Alfalfa, intermedi- 
ate wheatgrass, and smooth bromegrass are suitable. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs grow 
well. A year of fallow prior to planting helps eliminate 
competing grasses and weeds. Cultivation and applica- 
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tions of herbicide conserve the moisture needed after 
the trees or shrubs are planted. 

Reinforcing the foundations and footings of buildings 
constructed on this soil helps prevent the structural 
damage caused by shrinking and swelling. Enlarging the 
absorption area helps overcome the slow absorption of 
liquid waste in septic tank absorption fields. Land shap- 
ing is needed if the more sloping areas are used as sites 
for sewage lagoons. Sealing the bottom and sides of 
lagoons helps prevent seepage. Capability unit lle-2; Silty 
range site. 


HbA—Hand-Bonilla loams, 0 to 3 percent slopes. 
These deep, well drained and moderately well drained, 
nearly level soils are on uplands broken by many narrow 
swales. Areas are 10 to 150 acres or more in size. Most 
are broad and irregular in shape. Some are long and 
narrow. The areas are about 40 to 50 percent Hand soil 
and 25 to 35 percent Bonilla soil. The Hand soil is in the 
smooth and slightly convex areas on the higher parts of 
the landscape. The Bonilla soil is in swales. it is subject 
to occasional flooding. The two soils occur as areas so 
intermingled or so small that it is not practical to sepa- 
rate them in mapping. 

Typically, the Hand soil has a surface layer of dark 
gray loam about 9 inches thick. The subsoil is about 27 
inches thick. The upper part is dark grayish brown and 
brown, friable loam, and the lower part is pale brown, 
calcareous loam that has spots and streaks of lime. The 
underlying material to a depth of 60 inches is light yel- 
lowish brown, calcareous very fine sandy loam. 

Typically, the Bonilla soil has a surface layer of dark 
gray loam about 8 inches thick. The subsoil is friable 
loam about 21 inches thick. It is dark grayish brown, 
brown, and light brownish gray in the upper part and light 
yellowish brown and calcareous in the lower part. The 
underlying material to a depth of 60 inches is pale 
yellow, mottled, calcareous, stratified very fine sandy 
loam and clay loam. 

Included with these soils in mapping are small areas of 
Crossplain, Davison, and Tetonka soils. These included 
soils make up less than 15 percent of any one mapped 
area. The Crossplain and Tetonka soils are in swales 
and small depressions. They are more poorly drained 
than the Hand and Bonilla soils and contain more clay in 
the subsoil. The Davison soils have lime within 6 inches 
of the surface. 

The Hand soil is medium in fertility and moderate in 
content of organic matter. The Bonilla soil is high in 
fertility and content of organic matter. Permeability is 
moderate in both soils. Available water capacity is high. 
The shrink-swell potential is moderate. The Bonilla soil 
has a perched water table at a depth of 3 to 6 feet most 
of the year. Runoff is slow on both soils. 

Most areas are farmed. These soils have good poten- 
tial for cultivated crops, tame pasture and hay, and wind- 
breaks and environmental plantings. The Hand soil has 
fair potential for most building sites and sanitary facilities. 
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The Bonilla soil has poor potential for building sites and 
most sanitary facilities. 

These soils are well suited to corn and small grain. In 
wet years planting is delayed because of temporary wet- 
ness on the Bonilla soil, but in most years the additional 
moisture is beneficial. Crop residue management, stub- 
ble mulching, field windbreaks, and minimum tillage con- 
serve moisture. Including grasses and legumes in the 
cropping system helps maintain fertility and tilth. 

These soils are well suited to tame pasture and hay. 
Alfalfa, intermediate wheatgrass, and smooth brome- 
grass are suitable. 

These soils are well suited to windbreaks and environ- 
mental plantings. All climatically suited trees and shrubs 
survive and grow well. A year of fallow prior to planting 
helps eliminate competing grasses and weeds and con- 
serves the moisture needed for growth and survival. Cul- 
tivation and applications of herbicide help control the 
grasses and weeds after the trees or shrubs are planted. 

The Hand soil should be selected as a site for build- 
ings and sanitary facilities because the Bonilla soil is 
subject to flooding. Reinforcing foundations and footings 
and diverting runoff away from buildings help prevent the 
structure damage caused by shrinking and swelling. En- 
larging the absorption area helps overcome the slow 
absorption of liquid waste in septic tank absorption 
fields. Sealing the bottom and sides of sewage lagoons 
helps to prevent seepage. Capability unit 1-2; Hand soil in 
Silty range site, Bonilla soil in Overflow range site. 


HcB—Hand-Davison loams, 2 to 5 percent slopes. 
These deep, well drained and moderately well drained, 
gently sloping soils are on uplands. Areas are 5 to 75 
acres in size. Some of those bordering small depres- 
sions and narrow swales are long and narrow. Those in 
the many small swales and depressions are irregularly 
shaped and undulating. The areas are about 45 to 55 
percent Hand soil and 25 to 35 percent Davison soil. 
The Hand soil is on the slightly higher parts of the 
landscape where the surface is smooth or slightly 
convex. The Davison soil is on the lower side slopes. 
The two soils occur as areas so intermingled or so small 
that it is not practical to separate them in mapping. 

Typically, the Hand soil has a surface layer of dark 
gray loam about 9 inches thick. The subsoil is friable silt 
loam about 16 inches thick. The upper part is brown, the 
next part is pale brown, and the lower part is very pale 
brown, is calcareous, and has spots and streaks of lime. 
The underlying material to a depth of 60 inches is very 
pale brown, calcareous loam and silt loam. In swales 
and depressions, the surface layer and subsoil are 
thicker. 

Typically, the Davison soil has a surface layer of dark 
gray, calcareous loam about 10 inches thick. The subsur- 
face layer is pale brown, calcareous loam about 6 inches 
thick. The underlying material to a depth of 60 inches is 
light gray, calcareous silt loam that has nests of gypsum. 

Included with these soils in mapping are small areas of 
Crossplain and Tetonka soils. These included soils make 
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up less than 20 percent of апу one mapped area. They 
are more poorly drained than the Hand and Davison 
soils and contain more clay in the subsoil. They are in 
swales and slight depressions. 

The Hand soil is medium in fertility and moderate in 
content of organic matter. The Davison soil is low or 
medium in fertility and moderate in content of organic 
matter. The high content of lime in the Davison soil 
adversely affects the availability of plant nutrients. Per- 
meability is moderate in both soils. Available water ca- 
pacity is high. The shrink-swell potential is moderate. 
The Davison soil has a perched water table at a depth of 
1.5 to 6 feet in the spring of most years. Runoff is 
medium on both soils. 

Most areas are farmed. The Hand soil has good po- 
tential and the Davison soil fair potential for cultivated 
crops. Both soils have good potential for tame pasture 
and hay and windbreaks and environmental plantings. 
The Hand soil has fair potential and the Davison soil 
poor potential for most building sites and sanitary facili- 
ties. 

These soils are well suited to corn and small grain. 
Spring planting is delayed in some years because the 
Davison soil is wet, but in most years the additional 
moisture is beneficial. As a result of the high content of 
lime, the Davison soil is susceptible to soil blowing, 
which is the main concern in managing cropped areas. 
Maintaining fertility and tilth is another concern. Slopes 
commonly are too short and irregular for terracing or 
contour farming. Crop residue management, stubble 
mulching, and minimum tillage conserve moisture and 
help control soil blowing. Field windbreaks and stripcrop- 
ping also help control soil blowing. Including grasses and 
legumes in the cropping system helps maintain fertility 
and tilth. 

These soils are well suited to tame pasture and hay. 
Alfalfa, intermediate wheatgrass, and smooth brome- 
grass are suitable. 

These soils are well suited to windbreaks and environ- 
mental plantings. All climatically suited trees and shrubs 
grow well. A year of fallow prior to planting helps elimi- 
nate competing grasses and weeds and increases the 
moisture supply. Cultivation and applications of herbicide 
help control the grasses and weeds after the trees or 
shrubs are planted. 

If the Davison soil is used as a building site, a drain- 
age system is needed around foundations and footings 
to reduce the wetness caused by the seasonal high 
water table. Reinforcing foundations and footings helps 
prevent the structure damage caused by the shrinking 
and swelling of both soils. 

The Hand soil should be selected as a site for septic 
tank absorption fields because the Davison soil has a 
seasonal high water table. These absorption fields func- 
tion on the Hand soil only if the absorption area is 
enlarged to overcome the slow absorption of liquid 
waste. if sewage lagoons are constructed, considerable 
land shaping may be needed. Sealing the bottom and 
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sides of the lagoon helps prevent seepage. Hand soil in 
capability unit Пе-2, Davison soil in capability unit Ше-8; 
both soils in Silty range site. 


HdA—Hand-Davison-Crossplain complex, 0 to 2 
percent slopes. These deep, well drained, moderately 
well drained, and somewhat poorly drained, nearly level 
soils are on uplands broken by many small swales and 
depressions. Areas are 5 to 100 acres in size. Those in 
the swales and depressions are broad and irregular in 
shape. Those along the swales are long and narrow. The 
areas are about 30 to 40 percent Hand soil, 30 to 40 
percent Davison soil, and 20 to 30 percent Crossplain 
soil. The three soils occur as areas so intermingled or so 
small that it is not practical to separate them in mapping. 

The Hand and Davison soils are in smooth or slightly 
convex areas on the higher parts of the landscape. The 
Crossplain soil is іп swales and small depressions. || is 
frequently flooded for brief periods in the spring of most 
years. 

Typically, the Hand soil has a surface layer of dark 
gray loam about 9 inches thick. The subsoil is friable silt 
loam about 18 inches thick. The upper part is brown and 
pale brown, and the lower part is very pale brown, is 
calcareous, and has spots and streaks of lime. The un- 
derlying material to a depth of 60 inches is very pale 
brown, calcareous loam and silt loam. in swales and 
depressions, the surface layer and subsoil are thicker. 

Typically, the Davison soil has a surface layer of very 
dark gray, calcareous loam about 10 inches thick. The 
upper part of the underlying material is pale brown, cal- 
careous loam. The lower part to a depth of 60 inches is 
light gray, calcareous silt loam having nests of gypsum. 

Typically, the Crossplain soil has a surface layer of 
dark gray clay loam about 8 inches thick. The subsoil is 
firm, mottled clay loam about 31 inches thick. The upper 
part is dark gray, and the lower part is olive gray and 
light olive gray and is calcareous. The underlying materi- 
al to a depth of 60 inches is light gray and light olive 
gray, calcareous clay loam. In places the depth to lime is 
greater. In some areas a gray subsurface layer is directly 
below the surface layer. 

The Hand and Crossplain soils are medium or high in 
fertility and moderate or high in content of organic 
matter. The Davison soil is low or medium in fertility and 
low or moderate in content of organic matter. Permeabil- 
ity is moderate in the Hand and Davison soils and slow 
in the Crossplain soil. Available water capacity is high in 
all three soils. The shrink-swell potential is high in the 
Crossplain soil and moderate in the Hand and Davison 
soils. During the spring of most years, the water table is 
perched at a depth of 1.5 to 6 feet in the Davison soil 
and 1 to 4 feet in the Crossplain soil. Runoff is slow on 
all three soils. 

Most areas are farmed. These soils have good poten- 
tial for cultivated crops, tame pasture and hay, and wind- 
breaks and environmental plantings. The Hand soil has 
fair potential and the Davison and Crossplain soils poor 
potential for most building sites and sanitary facilities. 
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These soils are well suited to corn and small grain. 
Spring planting is delayed in most years because of 
wetness, but in most years the additional moisture is 
beneficial. As the result of a high content of lime, the 
Davison soil is susceptible to soil blowing. Maintaining 
fertility and tilth and improving water intake on the Cross- 
plain soi! are other concerns in managing cropped areas. 
Crop residue management, stubble mulching, and mini- 
mum tillage conserve moisture and help control soil 
blowing. Field windbreaks and stripcropping also help 
control soil blowing. Chiseling or subsoiling improves 
water intake on the Crossplain soil. Including grasses 
and legumes in the cropping system helps maintain fertil- 
ity and tilth. 

These soils are well suited to tame pasture and hay. 
Alfalfa, intermediate wheatgrass, and smooth brome- 
grass are suitable in most areas and Garrison creeping 
foxtail and reed canarygrass in the wetter areas of 
Crossplain soil. 

These soils are well suited to windbreaks and environ- 
mental plantings. АН climatically suited trees and shrubs 
grow well. A year of fallow prior to planting helps elimi- 
nate competing grasses and weeds and increases the 
moisture supply. After the trees or shrubs are planted, 
the competing vegetation can be controlled by cultivation 
and applications of herbicide. 

The Crossplain soil is poorly suited to building site 
development because of wetness and flooding. A drain- 
age system is needed to reduce the wetness caused by 
the seasonal high water table in the Davison soil. Rein- 
forcing foundations and footings helps prevent the struc- 
ture damage caused by shrinking and swelling. 

The Davison and Crossplain soils are poor sites for 
septic tank absorption fields because they are wet and 
subject to flooding. Septic tank absorption fields function 
on the Hand soil only if the absorption area is enlarged 
to overcome the slow absorption of liquid waste. The 
Crossplain and Hand soils should be selected as sites 
for sewage lagoons because the Davison soil is wet. 
Sealing the bottom and sides of the lagoons installed on 
the Hand soil controls seepage. Hand soil in capability 
unit 1-2, Davison soil in capability unit Пе-4, Crossplain 
soil in capability unit Ilw-1; Hand and Davison soils in 
Silty range site, Crossplain soil in Overflow range site. 


HeB—Hand-Ethan loams, 3 to 6 percent slopes. 
These deep, well drained, gently sloping and undulating 
soils are on uplands broken by drainageways, swales, 
and depressions. Areas are 5 to 100 acres in size. Along 
the sides of small drainageways and depressions, they 
are long and narrow. Where the landscape is broken by 
many swales and depressions, they are irregularly 
shaped. They are about 50 to 60 percent Hand soil and 
25 to 35 percent Ethan soil. The Hand soil is on the 
smoother parts of the landscape. The Ethan soil is on 
the tops and upper sides of knolls and ridges. The two 
soils occur as areas so intermingled or so small that it is 
not practical to separate them in mapping. 
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Typically, the Hand soil has a surface layer of dark 
gray loam about 9 inches thick. The subsoil is friable silt 
loam about 16 inches thick. The upper part is brown and 
pale brown, and the lower part is very pale brown, is 
calcareous, and has spots and streaks of lime. The un- 
derlying material to a depth of 60 inches is very pale 
brown, calcareous loam and silt loam. In swales and 
slight depressions, the surface layer and subsoil are 
thicker. 

Typically, the Ethan soil has a surface layer of grayish 
brown, calcareous loam about 8 inches thick. The under- 
lying material is pale brown and very pale brown, calcar- 
eous silt loam and loam. On some of the higher parts of 
the landscape, the surface layer is thinner. 

Included with these soils in mapping are small areas of 
Crossplain and Tetonka soils. These included soils make 
up less than 15 percent of any one mapped area. They 
are in small depressions and swales and are more poorly 
drained than the Hand and Ethan soils. Also, they con- 
tain more clay. 

The Hand soil is medium in fertility and moderate in 
content of organic matter. The Ethan soil is low or 
medium in fertility and moderate or low in content of 
organic matter. Permeability is moderate in both soils. 
Available water capacity is high. The shrink-swell poten- 
tial is moderate. Runoff is medium. 

Most areas are farmed. The Hand soil has good po- 
tential and the Ethan soil fair potential for cultivated 
crops, tame pasture and hay, and windbreaks and envi- 
ronmental plantings. Both soils have fair potential for 
most building sites and sanitary facilities. 

These soils are well suited to corn and small grain. 
Controlling erosion and conserving moisture are the main 
concerns of management. Maintaining fertility and tilth 
are other concerns. Slopes commonly are too short and 
irregular for contour farming or terracing. Crop residue 
management, stubble mulching, and minimum tillage 
help control erosion and conserve moisture. Including 
grasses and legumes in the cropping system helps main- 
tain fertility and tilth. 

Seeding these soils to suitable tame pasture plants is 
an effective means of controlling erosion and conserving 
moisture. Alfalfa, crested wheatgrass, pubescent wheat- 
grass, smooth bromegrass, and intermediate wheatgrass 
are suitable. 

These soils are suited to windbreaks and environmen- 
tal plantings. Optimum growth, however, is unlikely on 
the Ethan soil. A year of fallow prior to planting helps 
eliminate competing grasses and weeds and conserves 
moisture. After the trees or shrubs are planted, the com- 
peting vegetation can be controlled by cultivation and by 
applications of herbicide. 

Reinforcing the foundations and footings of buildings 
constructed on these soils helps prevent the structure 
damage caused by shrinking and swelling. Enlarging the 
absorption area helps overcome the slow absorption of 
liquid waste in septic tank absorption fields. Sealing the 
bottom and sides of sewage lagoons helps to prevent 
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seepage. Hand soil п capability unit Пе-2, Ethan soil in 
capability unit Ше-6; both soils in Silty range site. 


La—Lamo зШу clay loam. This deep, somewhat 
poorly drained, nearly level soil is on bottom land. It is 
occasionally flooded for brief periods in the spring of 
most years. Areas аге 10 to 100 acres in size. Most areas 
are long and narrow and follow the pattern of adjacent 
streams. 

Typically, the surface layer is dark gray, calcareous 
silty clay loam about 10 inches thick. The subsurface 
layer is dark gray and very dark gray, calcareous silty 
clay loam about 19 inches thick. The underlying material 
to a depth of 60 inches is dark gray and very dark gray, 
calcareous silty clay loam. In some of the slightly lower 
areas, the soil contains more clay. In some areas near 
the stream channel, the underlying material is stratified 
loam, silt loam, and silty clay loam. 

Included with this soil in mapping are small areas of 
Salmo soils. These soils make up less than 10 percent 
of any one mapped area. They have salts at or near the 
surface. They are in the lower swales and drainageways. 

This Lamo soil is high in fertility and content of organic 
matter. Permeability is moderately slow. Available water 
capacity is high. The shrink-swell potential also is high. 
The water table rises to within 2 to 3 feet of the surface 
in the spring of most years. Runoff is slow. 

Most areas are farmed. This soil has good potential for 
cultivated crops, tame pasture and hay, and windbreaks 
and environmental plantings. It has poor potential for 
building sites and sanitary facilities. 

This soil is well suited to corn and small grain if it is 
adequately drained. Wetness is the main concern of 
management. Soil blowing also is a concern. Spring 
planting usually is delayed by the wetness caused by 
flooding or the high water table. Artificial drainage is 
needed in areas where wetness seriously interferes with 
fieldwork. In wet years crops that are planted late in the 
year are better suited than small grain. Returning crop 
residue to the soil and including grasses and legumes in 
the cropping system help maintain fertility and tilth. 

This soil is well suited to tame pasture and hay. Al- 
falfa, Garrison creeping foxtail, intermediate wheatgrass, 
and reed canarygrass are suitable. 

This soil is well suited to windbreaks and environmen- 
tal plantings. Climatically suited trees and shrubs grow 
well because of the moisture provided by the water 
table. Competing vegetation prevents maximum tree 
growth. It can be controlled by cultivation and by applica- 
tions of herbicide. 

This soil is poorly suited to building site development 
and sanitary facilities because it is wet and subject to 
flooding. Capability unit Ilw-3 drained; Subirrigated range 
site. 


Sa—Salmo silty clay loam. This deep, poorly drained, 
nearly level soil is on flood plains along the major 
streams and in small upland drainageways. It is occa- 
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sionally flooded for brief periods in the spring of most 
years. Areas are 10 to 75 acres in size. Most of those in 
the upland drainageways are long and narrow, and many 
of those on the flood plains are irregular in shape. 

Typically, the surface layer is very dark gray, calcare- 
ous silty clay loam about 9 inches thick. It has nests of 
salts. The subsurface layer is very dark gray and dark 
gray, calcareous silty clay loam about 15 inches thick. It 
also has nests of salts. The underlying material to a 
depth of 60 inches is gray, calcareous silty clay loam 
and clay loam. In some areas the salts are leached to a 
greater depth. 

Included with this soil in mapping are small areas of 
Bon, Chaska, and Lamo soils. These soils make up less 
than 15 percent of any one mapped area. They contain 
less clay than the Saimo soil and lack visible salts. In 
addition, Bon and Lamo soils are not so poorly drained. 

This Salmo soil is medium in fertility and moderate in 
content of organic matter. The salts near the surface 
adversely affect the availability of plant nutrients. Perme- 
ability is moderately slow. Available water capacity is 
moderate. The shrink-swell potential also is moderate. 
The water table is at the surface or within 2.5 feet of the 
surface most of the year. Runoff is slow. 

Most areas support native grass and are used as ran- 
geland or hayland. A few areas are farmed. This soil has 
good potential for rangeland, fair potential for tame pas- 
ture and hay and for wetland wildlife habitat, and poor 
potential for cultivated crops and windbreaks and envi- 
ronmental plantings. It has poor potential for building 
sites and sanitary facilities. 

This soil is best suited to rangeland. The natural plant 
cover is mainly salt tolerant tall and mid grasses, such 
as alkali cordgrass, prairie cordgrass, switchgrass, and 
western wheatgrass. If the range is overused, the taller, 
more desirable grasses lose vigor and are replaced by 
saltgrass, Kentucky bluegrass, and weeds. A planned 
grazing system that includes proper grazing use and 
avoidance of grazing when the soil is excessively wet 
helps maintain or improve the range condition. Well dis- 
tributed watering sites promote uniform grazing. Range 
seeding helps restore range that is in poor condition. 

This soil is poorly suited to cultivated crops because it 
is wet and has a high content of salts. Cultivated areas 
can be seeded to tame pasture plants or hay, but the 
choice of pasture plants is limited to salt tolerant spe- 
cies, such as tall wheatgrass and western wheatgrass. 

This soil is poorly suited to windbreaks and environ- 
mental plantings because of the high water table and the 
high content of salts. Trees and shrubs that can with- 
stand the salinity and the wetness can be established as 
environmental plantings if they are given special care. 

This soil is poorly suited to building site development 
and sanitary facilities because it is wet and subject to 
flooding. Capability unit IVw-2; Subirrigated range site. 


TaD—Talmo-Betts complex, 6 to 15 percent 
slopes. These excessively drained and well drained, 
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moderately sloping and strongly sloping soils occur as 
smooth or convex areas on uplands and terraces, gener- 
ally on breaks along the major streams and their tributar- 
ies. Areas are 10 to 75 acres in size and generally are 
long and narrow. They are about 35 to 45 percent Talmo 
soil and 30 to 40 percent Betts soil. The two soils occur 
as areas so intermingled or so small that it is not practi- 
cal to separate them in mapping. 

Typically, the Talmo soil has a surface layer of very 
dark grayish brown, calcareous gravelly loam about 7 
inches thick. The underlying material to a depth of 60 
inches is multicolored, calcareous sand and gravel. In 
places the depth to sand and gravel is more than 7 
inches. 

Typically, the Betts soil has a surface layer of dark 
gray loam about 3 inches thick. The subsoil is grayish 
brown, calcareous loam about 6 inches thick. The under- 
lying material to a depth of 60 inches is pale brown and 
light brownish gray, calcareous loam. The surface layer 
is thicker and darker on the lower parts of the land- 
scape. 

Included with these soils in mapping are small areas of 
Blendon and Enet soils. These included soils make up 
less than 15 percent of any one mapped area. The 
Blendon soils are in some of the swales. They are un- 
derlain by sandy material. The Enet soils are on the 
lower slopes. They are deeper to sand and gravel than 
the Таіто soil. 

The Talmo and Betts soils are low in fertility and con- 
tent of organic matter. Permeability is rapid in the Talmo 
soil. It is moderate in the subsoil of the Betts soil and 
moderately slow in the underlying material. Available 
water capacity is low in the Talmo soil and high in the 
Betts soil. Runoff is rapid on the Betts soil and slow on 
the Talmo soil. 

Most areas remain in native grass and are used as 
rangeland. The Talmo soil has poor potential for cultivat- 
ed crops, rangeland, tame pasture and hay, and wind- 
breaks and environmental plantings. The Betts soil has 
fair potential for rangeland and tame pasture and hay. It 
has poor potential for cultivated crops and windbreaks 
and environmental plantings. Both soils have fair poten- 
tial for most building sites and poor potential for most 
sanitary facilities. ' 

These soils are best suited to rangeland. The natural 
plant cover mainly is needleandthread, blue grama, and 
little bluestem. Maintaining an adequate grass cover and 
ground mulch reduces the risk of erosion and increases 
the moisture supply for range plants. If the range is 
overgrazed, the taller, more desirable grasses lose vigor 
and are replaced by grama grasses, sedges, and Ken- 
tucky bluegrass. After continued overuse, Kentucky blue- 
grass and weeds are dominant. 

These soils are poorly suited to cultivated crops, tame 
pasture and hay, and windbreaks and environmental 
plantings because of the slope of both soils and the low 
available water capacity of the Talmo soil. 

If buildings are constructed on the Betts soil, reinforc- 
ing. foundations and footings and diverting runoff away 
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from the buildings help prevent the structure damage 
caused by shrinking and swelling. Considerable land 
shaping is necessary in most areas. Septic tank absorp- 
tion fields function well on the Talmo soil. The effluent 
from all sanitary facilities installed in this soil, however, 
can pollute shallow ground water. Enlarging the absorp- 
tion area helps overcome the slow absorption of liquid 
waste in the Betts soil. Talmo soil in capability unit Vls-3, 
Very Shallow range site; Betts soil in capability unit Vle- 
3, Thin Upland range site. 


Tb—Tetonka silt loam. This deep, poorly drained, 
nearly level soil is in depressions in the uplands. It is 
frequently flooded for long periods in the spring of most 
years. Areas are 4 to 50 acres in size. Most are circular. 
Those in small closed drainageways are long and 
narrow. 

Typically, the surface layer is dark gray silt loam about 
10 inches thick. The subsurface layer is gray silt loam 
about 7 inches thick. The subsoil is about 30 inches 
thick. The upper part is dark gray and gray, friable to 
very firm silty clay; the next part is olive gray, very firm 
silty clay; the lower part is light olive gray, very firm, 
calcareous clay loam. The underlying material to a depth 
of 60 inches is light gray, mottled, calcareous clay loam. 
In places the subsoil is thicker. In some areas there is no 
subsurface layer. 

Included with this soil in mapping are small areas of 
Canisteo and Davison soils. These soils make up less 
than 15 percent of any one mapped area. They do not 
have the clayey subsoil characteristic of the Tetonka 
soil. They are mainly on the rims of the depressions. 

This Tetonka soil is medium or high in fertility and 
moderate or high in content of organic matter. Perme- 
ability is very slow in the subsoil and slow in the underly- 
ing material. Available water capacity is high. The shrink- 
swell potential also is high. The water table is perched 
within a depth of 1 foot in the spring of most years. In 
some wet years as much as 1 foot of water ponds on 
the surface. Runoff is ponded. 

Most of the less depressional areas are farmed. Some 
of the more depressional ones support native vegetation. 
If drained, this soil has good potential for cultivated 
crops, tame pasture and hay, and windbreaks and envi- 
ronmental plantings. It has poor potential for building 
sites and most sanitary facilities. 

This soil is suited to cultivated crops. The main con- 
cern of management is the wetness caused by flooding. 
Because of wetness in the spring, late planted crops, 
such as corn, sorghum, and millet, are better suited than 
spring sown small grain. Surface drains are beneficial, 
but artificial drainage is not feasible in many areas be- 
cause of a lack of suitable outlets. Crop residue manage- 
ment and minimum tillage help maintain fertility and tilth. 

This soil is well suited to tame pasture and hay. Water 
tolerant grasses, such as Garrison creeping foxtail, reed 
canarygrass, and western wheatgrass, are suitable. Re- 
stricted grazing during wet periods helps prevent pud- 
dling and surface compaction. 
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іп adequately drained areas, this soil is suited to the 
windbreaks and environmental plantings normally plant- 
ed by machinery. Surface drainage is needed. Compet- 
ing vegetation can be controlled by cultivation and by 
applications of herbicide. 

Because it is wet and subject to flooding, this soil 
generally is not suitable as a site for most buildings or 
most sanitary facilities. It is suitable as a site for sewage 
lagoons; the embankments of the lagoons hold back 
floodwater. Capability unit Ilw-1 drained; Wetland range 
site. 


Tc—Tetonka-Canisteo complex. These deep, poorly 
drained, nearly level soils are on uplands, generally in 
closed depressions. Areas are 5 to 50 acres in size. 
Most are irregular in shape. They are about 55 to 65 
percent Tetonka soil and 30 to 40 percent Canisteo soil. 
The Tetonka soil is in depressions and is frequently 
flooded for very long periods in the spring. The Canisteo 
soil is on slight rises within the depressions and on the 
edges of the depressions. It is frequently flooded for 
brief periods in the spring. The two soils occur as areas 
so intermingled or so small that it is not practical to 
separate them in mapping. 

Typically, the Tetonka soil has a surface layer of dark 
gray silt loam about 10 inches thick. The subsurface 
layer is gray silt loam about 7 inches thick. The subsoil is 
about 30 inches thick. The upper part is dark gray and 
gray, friable to very firm silty clay; the next part is olive 
gray, very firm silty clay; the lower part is light olive gray, 
very firm, calcareous clay loam. The underlying material 
to a depth of 60 inches is light gray, mottled, calcareous 
clay loam. 

Typically, the Canisteo soil has a surface layer of dark 
gray, calcareous loam about 9 inches thick. The subsur- 
face layer is dark gray and gray, calcareous clay loam 
about 6 inches thick. The subsoil is grayish brown, cal- 
careous clay loam about 15 inches thick. The underlying 
material to a depth of 60 inches is light gray and light 
olive gray, mottled, calcareous loam. On some of the 
higher parts of the landscape, the soil has no subsoil. 

Included with these soils in mapping are small areas of 
Davison and Bonilla soils. These included soils make up 
less than 5 percent of any one mapped area. The Davi- 
son soils have lime within 6 inches of the surface. They 
are in the slightly higher positions on the landscape. The 
Bonilla soils are in shallow swales. They contain less 
clay than the Tetonka soil and are deeper to lime than 
the Canisteo soil. 

The Tetonka and Canisteo soils are medium or high in 
fertility and moderate or high in content of organic 
matter. Permeability is very slow in the subsoil of the 
Tetonka soil and moderate in the subsoil of the Canisteo 
soil. Both soils have a perched water table within a 
depth of 1 foot in the spring of most years. In some wet 
years as much as 1 foot of water ponds on the Tetonka 
Soil. Available water capacity is high in both soils. The 
shrink-swell potential is high in the Tetonka soil and 
moderate in the Canisteo soil. Runoff is slow or ponded. 
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Most areas are farmed or used for tame pasture and 
hay. These soils have good potential for cultivated crops, 
tame pasture and hay, and windbreaks and environmen- 
tal plantings. Undrained areas have fair potential for cul- 
tivated crops and for tame pasture and hay and poor 
potential for windbreaks and environmental plantings. 
The potential is poor for building sites and most sanitary 
facilities. 

If drained, these soils are suited to cultivated crops. 
Wetness and flooding are the main concerns of manage- 
ment. Soil blowing also is a concern on the Canisteo 
soil. Because of wetness in the spring, late planted 
crops, such as corn, sorghum, and millet, are better 
suited than spring sown small grain. Surface drains are 
beneficial, but artificial drainage is not feasible in many 
areas because of a lack of suitable outlets. Crop residue 
management and minimum tillage help maintain fertility 
and tilth. 

These soils are well suited to tame pasture and hay. 
Water tolerant grasses, such as Garrison creeping fox- 
tail, reed canarygrass, and western wheatgrass, are best 
suited. Restricted grazing during wet periods helps pre- 
vent puddling and surface compaction. 

If drained, these soils are suited to the windbreaks and 
environmental plantings normally planted by machinery. 
Surface drainage is needed on the Tetonka soil. Com- 
peting vegetation can be controlled by cultivation and by 
applications of herbicide. 

Because they are wet and subject to flooding, these 
Soils are unsuitable as sites for most buildings and most 
sanitary facilities. They are suitable as sites for sewage 
lagoons; the embankments of the lagoons hold back 
floodwater. Capability unit Пм-1 drained; Tetonka soil in 
Wetland range site, Canisteo soil in Subirrigated range 
site. 


Td—Trent silt loam, 0 to 2 percent slopes. This 
deep, moderately well drained, nearly level soil is on 
uplands, generally in shallow swales. It is frequently 
flooded for very brief periods in the spring of most years. 
Areas are 5 to 40 acres in size. Most are long and 
narrow. The surface is smooth or slightly concave. 

Typically, the surface layer is dark grayish brown silt 
loam about 10 inches thick. The subsoil is about 28 
inches thick. It is dark grayish brown, very friable silt 
loam and friable silty clay loam in the upper part and 
light brownish gray silty clay loam in the lower part. The 
underlying material to a depth of 60 inches is very pale 
brown, mottled, calcareous silty clay loam and clay loam. 
In some areas on the higher parts of the landscape, the 
surface layer and subsoil are thinner. In places the soil is 
somewhat poorly drained. 

Included with this soil in mapping are small areas of 
Tetonka and Worthing soils. These soils make up less 
than 15 percent of any one mapped area. They are in 
enclosed depressions and are not so well drained as the 
Trent soil. 

This Trent soil is high in fertility and content of organic 
matter. Permeability is moderate in the subsoil and mod- 
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erately slow in the underlying material. Available water 
capacity is high. The water table is perched at a depth of 
3 to 6 feet in the spring of most years. The shrink-swell 
potential is moderate. Runoff is slow. 

Because most areas are long and narrow, this soil is 
farmed with adjacent soils. it has good potential for culti- 
vated crops, rangeland, tame pasture and hay, and wind- 
breaks and environmental plantings. It has poor potential 
for building sites and most sanitary facilities. 

This soil is well suited to corn and small grain. Planting 
and harvesting are delayed during some wet periods. 
Conserving moisture and maintaining tilth and fertility are 
the main concerns of management. Crop residue man- 
agement, stubble mulching, and minimum tillage con- 
serve moisture. Including grasses and legumes in the 
cropping system helps maintain fertility and tilth. 

This soil is well suited to tame pasture and һау. Al- 
falfa, Garrison creeping foxtail, intermediate wheatgrass, 
reed canarygrass, and smooth bromegrass are suitable. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs grow 
well. A year of fallow prior to planting helps eliminate 
competing grasses and weeds and conserves the mois- 
ture needed for tree growth. Cultivation and applications 
of herbicide help control the grasses and weeds and 
conserve moisture after the trees or shrubs are planted. 

Because it is wet and subject to flooding, this soil is а 
poor site for buildings and most sanitary facilities. Suit- 
able alternate sites generally are nearby. Sewage la- 
goons function well on this soil; the embankments of the 
lagoons hold back floodwater. Sealing the bottom and 
sides of the lagoons helps prevent seepage. Capability 
unit l-3; Overflow range site. 


TeD—Talmo soils, 6 to 15 percent slopes. These 
excessively drained, moderately sloping and strongly 
sloping soils are on uplands. They are very shallow over 
sand and gravel. Most areas are partially reclaimed ex- 
cavations from which several feet of sand and gravel 
and other soil material have been removed. The areas 
are irregularly shaped and range from 4 to 50 acres in 
size. 

Typically, the surface layer is very dark grayish brown, 
calcareous gravelly loam or sandy loam about 7 inches 
thick. The underlying material to a depth of 60 inches is 
multicolored, calcareous sand and gravel. In places the 
depth to sand and gravel is more than 10 inches. In 
some areas the surface layer is sand or loamy sand. 

Included with these soils in mapping are small areas 
where all of the sand and gravel has been removed and 
loam or clay loam is exposed. Also included are mounds 
of overburden material that was removed when the sand 
and gravel was mined. This overburden is piled on the 
edges of some areas. 

Fertility is low. Permeability is rapid. Available water 
capacity is low. 

Most areas are used as a source of sand and gravel 
or as wildlife habitat. Some excavated areas provide 
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good wetland wildlife habitat. Some abandoned areas 
can be restored to range or tame pasture if reclamation 
measures are applied. These measures include land 
shaping and topdressing with the mounds of overburden. 
Applying fertilizer helps to establish the range or pasture 
plants. Capability unit МІІ5-2; Very Shallow range site. 


WaA—Wentworth silty clay loam, 0 to 2 percent 
slopes. This deep, well drained, nearly level soil is on 
uplands broken by many small depressions and swales. 
Areas are 10 to 100 acres in size. Most are irregular in 
shape. The surface is smooth and slightly convex. 

Typically, the surface layer is dark grayish brown silty 
clay loam about 8 inches thick. The subsoil is friable silty 
clay loam about 22 inches thick. The upper part is dark 
grayish brown, and the lower part is brown and pale 
brown and is calcareous. The underlying material to a 
depth of 60 inches is light gray, calcareous silty clay 
loam and clay loam. In swales and drainageways, the 
surface layer and subsoil are thicker. 

Included with this soil in mapping are smail areas of 
Tetonka, Whitewood, and Worthing soils. These soils 
make up less than 15 percent of any one mapped area. 
They are somewhat poorly drained to very poorly 
drained. The Tetonka and Worthing soils are in depres- 
sions, and the Whitewood soils are in swales and drain- 
ageways. 

This Wentworth soil is medium or high in fertility and 
moderate or high in content of organic matter. Perme- 


‘ability is moderate in the subsoil and moderately slow in 


the underlying material. Available water capacity is high. 
The shrink-swell potential is moderate. Runoff is slow. 

Most areas are farmed. This soil has good potential for 
cultivated crops, tame pasture and hay, and windbreaks 
and environmental plantings. || has fair potential for most 
building sites and sanitary facilities. 

This soil is well suited to corn and small grain. Con- 
serving moisture and maintaining tilth and fertility are the 
main concerns of management. Crop residue manage- 
ment, stubble mulching, and minimum tillage conserve 
moisture. Including grasses and legumes in the cropping 
system helps maintain fertility and tilth. 

This soil is well suited to tame pasture and hay. Al- 
falfa, intermediate wheatgrass, and smooth bromegrass 
are suitable. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs can 
grow well. A year of fallow prior to planting helps elimi- 
nate competing grasses and weeds and conserves the 
moisture needed for tree growth. Cultivation and applica- 
tions of herbicide help control the grasses and weeds 
and conserve moisture after the trees or shrubs are 
planted. 

If buildings are constructed on this soil, reinforcing the 
foundations and footings helps prevent the structure 
damage caused by shrinking and swelling. Enlarging the 
absorption area helps overcome the slow absorption of 
liquid waste in septic tank absorption fields. Sealing the 
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bottom and sides of sewage lagoons helps to prevent 
seepage. Capability unit 1-2; Silty range site. 


WbB—Wentworth silty clay loam, 2 to 5 percent 
slopes. This deep, well drained, gently sloping soil is on 
uplands broken by small depressions, narrow swales, 
and small drainageways. Areas are 10 to 75 acres in 
size. Most are irregular in shape. Those on the sides of 
small drainageways are long and narrow. Slopes are 
long and are smooth or slightly convex. 

Typically, the surface layer is dark grayish brown silty 
clay loam about 8 inches thick. The subsoil is friable silty 
clay loam about 22 inches thick. The upper part is dark 
grayish brown, and the lower part is brown and pale 
brown and is calcareous. The underlying material to a 
depth of 60 inches is light gray, calcareous silty clay 
loam and clay loam. In swales and drainageways, the 
surface layer and subsoil are thicker. In places they 
contain more clay. 

Included with this soil in mapping are small areas of 
Ethan, Tetonka, and Worthing soils. These soils make up 
less than 15 percent of any one mapped area. The 
Ethan soils are in convex areas. They contain less silt 
and more sand than the Wentworth soil and have lime 
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nearer the surface. The Tetonka and Worthing soils con- 
tain more clay in the subsoil than the Wentworth soil and 
are more poorly drained. They are in depressions. 

This Wentworth soil is medium or high in fertility and 
moderate or high in content of organic matter. Perme- 
ability is moderate in the subsoil and moderately slow in 
the underlying material. Available water capacity is high. 
The shrink-swell potential is moderate. Runoff is 
medium. 

Most areas are farmed. This soil has good potential for 
cultivated crops, tame pasture and hay, and windbreaks 
and environmental plantings. И has fair potential for 
building sites and most sanitary facilities. 

This soil is well suited to corn and small grain. Control- 
ling erosion and conserving moisture are the main con- 
cerns of management. Crop residue management, stub- 
ble mulching, minimum tillage, contour farming, terraces, 
and grassed waterways help control erosion and con- 
serve moisture (fig. 10). Including grasses and legumes 
in the cropping system helps maintain fertility and tilth. 

Seeding this soil to suitable tame pasture plants is an 
effective means of controlling erosion. Alfalfa, intermedi- 
ate wheatgrass, and smooth bromegrass are suitable. 


Figure 10.—A terraced area of Wentworth silty clay loam, 2 to 5 percent slopes. The terraces on these iong, smooth slopes help to control 
erosion. 
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This soil is well suited to windbreaks and environmen- 
tal plantings. Climatically suited trees and shrubs grow 
well. A year of fallow prior to planting helps eliminate 
competing grasses and weeds and conserves the mois- 
ture needed for tree growth. Cultivation and applications 
of herbicide control the grasses and weeds after the 
trees or shrubs are planted. Planting trees on the con- 
tour helps contro! erosion and conserves moisture. 

If buildings are constructed on this soil, reinforcing the 
foundations and footings helps prevent the structure 
damage caused by shrinking and swelling. Enlarging the 
absorption area helps overcome the slow absorption of 
liquid waste in septic tank absorption fields. Sealing the 
bottom and sides of sewage lagoons helps to prevent 
seepage. Capability unit Пе-3; Silty range site. 


WcB—Wentworth-Ethan complex, 2 to 5 percent 
slopes. These deep, well drained soils are in smooth or 
slightly convex areas on uplands broken by small de- 
pressions, narrow swales, and small drainageways. 
Areas are 10 to 15 acres in size. Most are undulating 
and irregularly shaped, but those on the sides of small 
drainageways are gently sloping and long and narrow. 
The areas are about 55 to 65 percent Wentworth soil 
and 25 to 35 percent Ethan soil. The Ethan soil com- 
monly is on the higher parts of the landscape. The two 
soils occur as areas so intermingled that it is not practi- 
cal to separate them in mapping. 

Typically, the Wentworth soil has a surface layer of 
dark grayish brown silty clay loam about 8 inches thick. 
The subsoil is friable silty clay loam about 22 inches 
thick. The upper part is dark grayish brown, and the 
lower part is brown and pale brown and is calcareous. 
The underlying material to a depth of 60 inches is light 
gray, calcareous silty clay loam and clay loam. In swales 
and drainageways, the surface layer and subsoil are 
thicker. 

Typically, the Ethan soil has a surface layer of dark 
gray, calcareous clay loam about 9 inches thick. The 
underlying material to a depth of 60 inches is light 
brownish gray, light yellowish brown, and pale yellow, 
calcareous clay loam. On the higher parts of the land- 
scape, the surface layer is thinner. 

Included with these soils in mapping are small areas of 
Tetonka, Whitewood, and Worthing soils. These included 
soils make up less than 10 percent of any one mapped 
area. The Tetonka and Worthing soils are poorly drained 
and very poorly drained and are in depressions. The 
Whitewood soils are somewhat poorly drained and are in 
some of the swales. 

The Wentworth soil is medium or high in fertility and 
moderate or high in content of organic matter. The Ethan 
soil is low or medium in fertility and low or moderate in 
content of organic matter. Permeability is moderate in 
the upper part of both soils and moderately slow in the 
underlying material. Available water capacity is high in 
both soils. The shrink-swell potential is moderate. Runoff 
is medium. 
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Most areas are farmed. These soils have good poten- 
па! for cultivated crops, tame pasture and hay, and wind- 
breaks and environmental plantings. They have fair po- 
tential for building sites and most sanitary facilities. 

. These soils are suited to corn and small grain. Control- 
ling erosion and conserving moisture are the main con- 
cerns of management. Crop residue management, stub- 
ble mulching, minimum tillage, contour farming, terraces, 
and grassed мајегмауз help control erosion and соп- 
serve moisture. including grasses and legumes in the 
cropping system helps maintain fertility and tilth. 

Seeding these soils to suitable tame pasture plants is 
an effective means of controlling erosion. Alfalfa, crested 
wheatgrass, pubescent wheatgrass, smooth bromegrass, 
and intermediate wheatgrass are suitable. 

The Wentworth soil is well suited to windbreaks and 
environmental plantings. Maximum growth and height are 
unlikely, however, on the Ethan soil. A year of fallow 
prior to planting helps eliminate competing grasses and 
weeds and conserves the moisture needed for tree 
growth. Cultivation and applications of herbicide help 
contro| the grasses and weeds after the trees and 
shrubs are planted. Planting the trees on the contour 
helps control erosion and conserves moisture. 

Reinforcing the foundations and footings of buildings 
constructed on these soils helps prevent the structure 
damage caused by shrinking and swelling. Enlarging the 
absorption area helps overcome Ше slow absorption of 
liquid waste in septic tank absorption fields. If sewage 
lagoons are constructed in the more sloping areas, land 
shaping is needed. Sealing the bottom and sides of the 
lagoon helps to prevent seepage. Wentworth soil in ca- 
pability unit lle-3, Ethan soil in capability unit Ше-6; both 
soils in Silty range site. 


WdA—Wentworth-Trent-Tetonka complex, 0 to 3 
percent slopes. These deep, well drained, moderately 
well drained, and poorly drained, nearly level soils are on 
uplands broken by many small depressions and swales. 
Areas are 25 to 150 acres in size and generally are 
irregular in shape. They are about 40 to 50 percent 
Wentworth soil, 30 to 40 percent Trent soil, and 15 to 20 
percent Tetonka soil. 

The Wentworth soil is on the higher parts of the land- 
scape where the surface is smooth or slightly convex. 
The Trent soil is in swales. The Tetonka soil is in small 
enclosed depressions. The Trent and Tetonka soils are 
frequently flooded in the spring. The three soils occur as 
areas so intermingled or so small that it is not practical 
to separate them in mapping. 

Typically, the Wentworth soil has a surface layer of 
dark grayish brown silty clay loam about 8 inches thick. 
The subsoil is friable silty clay loam about 22 inches 
thick. The upper part is dark grayish brown, and the 
lower part is brown and pale brown and is calcareous. 
The underlying material to a depth of 60 inches is light 
gray, calcareous silty clay loam and clay loam. 

Typically, the Trent soil has a surface layer of dark 
grayish brown silt loam about 10 inches thick. The sub- 
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soil is about 28 inches thick. It is dark grayish brown, 
very friable silt loam and friable silty clay loam in the 
upper part and light brownish gray silty clay loam in the 
lower part. The underlying material to a depth of 60 
inches is very pale brown, mottled, calcareous silty clay 
loam and clay loam. In places the soil is not so well 
drained. 

Typically, the Tetonka soil has a surface layer of dark 
gray silt loam about 10 inches thick. The subsurface 
layer is gray silt loam about 7 inches thick. The subsoil is 
about 30 inches thick. The upper part is dark gray, friable 
to very firm silty clay; the next part is olive gray, very firm 
silty clay; the lower part is light olive gray, very firm, 
calcareous clay loam. The underlying material to a depth 
of 60 inches is light gray, mottled, calcareous clay loam. 
In some areas the soil has no subsurface layer. | 

The Wentworth апа Tetonka soils are medium ог high 
in fertility and moderate or high in content of organic 
matter. The Trent soil is high in fertility and content of 
organic matter. Permeability is moderate in the subsoil of 
the Wentworth and Trent soils and very slow in the 
subsoil of the Tetonka soil. It is moderately slow in the 
underlying material of the Wentworth and Trent soils and 
slow in the underlying material of the Tetonka soil. Avail- 
able water capacity is high in all three soils. The shrink- 
swell potential is moderate in the Wentworth and Trent 
soils and high in the Tetonka soil. Runoff is slow and 
commonly ponds on the Tetonka soil. During the spring 
of most years, the water table is perched at a depth of 3 
to 6 feet in the Trent soil and is perched 1 foot above 
the surface to 1 foot below in the areas of Tetonka soil. 

Most areas are farmed. These soils have good poten- 
tial for cultivated crops, tame pasture and hay, and wind- 
breaks and environmental plantings. Undrained areas of 
the Tetonka soil have fair potential for cultivated crops 
and for tame pasture and hay and poor potential for 
windbreaks and environmental plantings. The Wentworth 
soil has fair potential and the Trent and Tetonka soils 
poor potential for most building sites and sanitary facili- 
ties. 

These soils are well suited to corn and small grain. In 
wet years spring planting is delayed because of the tem- 
porary wetness on the Trent and Tetonka soils. Maintain- 
ing fertility and tilth and controlling the wetness are the 
main concerns of management. Including grasses and 
legumes in the cropping system helps maintain fertility 
and tilth. Surface drainage can help to control wetness in 
some areas of the Tetonka soil. Crop residue manage- 
ment, stubble mulching, and minimum tillage conserve 
moisture. 

These soils are well suited to tame pasture and hay. 
Alfalfa, intermediate wheatgrass, and smooth brome- 
grass are suitable in most areas, but water tolerant 
grasses, such as reed canarygrass and Garrison creep- 
ing foxtail, are better suited on the Tetonka soil. 

The Wentworth and Trent soils and drained areas of 
the Tetonka soil are well suited to windbreaks and envi- 
ronmental plantings. A year of fallow prior to planting 
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and cultivation and applications of herbicide after plant- 
ing help to contro! competing grasses and weeds and 
conserve moisture. 

The Trent and Tetonka soils are poor sites for build- 
ings and most sanitary facilities because of wetness and 
flooding. If buildings are constructed on the Wentworth 
soil, reinforcing the foundations and footings and divert- 
ing runoff away from the buildings help prevent the struc- 
ture damage caused by shrinking and swelling. 

Septic tank absorption fields function on the Went- 
worth soil only if the absorption area is enlarged to 
overcome the slow absorption of liquid waste. The Trent 
and Tetonka soils are suitable as sites for sewage la- 
goons; the embankments of the lagoon hold back flood- 
water. Sealing the bottom and sides of the lagoons іп- 
stalled on the Wentworth soil helps to prevent seepage. 
Wentworth and Trent soils in capability unit 1-2, Tetonka 
soil in capability unit Им-1 drained; Wentworth soil in Silty 
range site, Trent soil in Overflow range site, Tetonka soil 
in Wetland range site. 


Wh--Whitewood silt loam. This deep, somewhat 
poorly drained, nearly level soil generally is in swales or 
drainageways on uplands. It is frequently flooded for very 
brief periods in the spring. Areas are 5 to 50 acres in 
size. Most are long and narrow. 

Typically, the surface layer is dark gray silt loam about 
11 inches thick. The subsurface layer is dark gray silt 
loam about 8 inches thick. The subsoil is dark gray, very 
friable silt loam about 15 inches thick. The underlying 
material to a depth of 60 inches is grayish brown, light 
gray, and olive gray, mottled silty clay loam. In places 
the subsoil contains more clay. 

Included with this soil in mapping are small areas of 
Tetonka and Worthing soils. These soils make up less 
than 15 percent of any one mapped area. They are in 
depressions and are more poorly drained than the 
Whitewood soil. Also, they contain more clay in the sub- 
soil. 

This Whitewood soil is medium or high in fertility and 
moderate or high in content of organic matter. Perme- 
ability is moderately slow. Available water capacity is 
high. The water table is perched within a depth of 2 feet 
іп the spring of most years. The shrink-swell potential is 
moderate. Runoff is slow. 

Most areas are farmed. If drained, this soil has good 
potential for cultivated crops and tame pasture and hay. 
In undrained areas it has fair potential for cultivated 
crops and tame pasture and hay. It has good potential 
for windbreaks and environmental plantings and poor 
potential for building sites and most sanitary facilities. 

This soil is well suited to corn and small grain. Most 
areas are farmed with adjacent soils because they are 
too small to be managed separately. Controlling wetness 
and maintaining tilth are the main concerns of manage- 
ment. The wetness delays planting in some years, but in 
most years the additional moisture is beneficial. Stubble 
mulching, crop residue management, and grasses and 
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legumes in the cropping system help to maintain fertility 
and tilth. 

This soil is well suited to tame pasture and hay. Al- 
falfa, intermediate wheatgrass, Garrison creeping foxtail, 
reed canarygrass, and smooth bromegrass are suitable. 

This soil is well suited to windbreaks and environmen- 
tal plantings. All climatically suited trees and shrubs grow 
well. A year of fallow prior to planting and cultivation and 
applications of herbicide after planting help contro! com- 
peting grasses and weeds and conserve moisture. 

Because it is wet and subject to flooding, this soil is 
poorly suited to building site development. Suitable alter- 
nate sites generally are nearby. The soil is suitable as a 
site for sewage lagoons; the embankments of the lagoon 
hold back floodwater. Capability unit llw-2; Overflow 
range site. 


Wo—Worthing silty clay loam. This deep, very 
poorly drained, nearly level soil generally is in enclosed 
depressions іп the uplands. It is frequently flooded for 
very long periods in the spring of most years. Areas are 
4 to 50 acres in size. Most are circular, but those in 
small enclosed drainageways are long and narrow. 

Typically, the surface layer is dark gray silty clay loam 
about 7 inches thick. The subsurface layer is dark gray 
silty clay loam about 9 inches thick. The subsoil is about 
32 inches thick. It is dark gray and gray, firm silty clay in 
the upper part and gray, very friable clay loam in the 
lower part. The underlying material to a depth of 60 
inches is gray clay loam. In places lime is at the surface. 
In some areas the soil has a gray subsurface layer. In 
others it is better drained. 

Included with this soil in mapping are small areas of 
Davison and Whitewood soils. These soils make up less 
than 15 percent of any one mapped area. They contain 
less clay than the Worthing soil. The Davison soils 
mainly are on the rims of the depressions. The 
Whitewood soils are in swales and drainageways. 

This Worthing soil is high in fertility and content of 
organic matter. Permeability is slow in the subsoil and 
moderately slow in the underlying material. Available 
water capacity is moderate or high. The water table is 
perched within a depth of 1 foot in the spring of most 
years. Runoff usually is slow, and in some wet years as 
much as 1 foot of water ponds on the surface. The 
shrink-swell potential is high. 

Because it is wet, this soil has poor potential for culti- 
vated crops and windbreaks and environmental plant- 
ings. К has fair potential for rangeland and tame pasture 
and hay and good potential for wetland wildlife habitat. It 
has poor potential for building sites and most sanitary 
facilities. 

This soil is suited to tame pasture and hay. The main 
concern of management is the wetness caused by flood- 
ing. Water tolerant grasses, such as Garrison creeping 
foxtail, reed canarygrass, and western wheatgrass, are 
best suited (fig. 11). Avoiding grazing during wet periods 
helps prevent puddling and surface compaction. 
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Figure 11.—Reed canarygrass on Worthing silty clay loam. 


This soil is well suited to wetland wildlife habitat. The 
native vegetation is dominantly cattails, rushes, and 
sedges. Shallow pits and other areas where water can 
accumulate enhance the habitat for wetland wildlife. 

Because it is wet and subject to flooding, this soil 
generally is unsuitable as a site for most buildings. 
Sewage lagoons can function on this soil; the embank- 
ments of the lagoons hold back floodwater. The soil is a 
poor site for all other waste disposal systems because it 
has a high water table and is subject to flooding. Capa- 
bility unit Vw-2; Wetland range site. 


Use and management of the soils 


The soil survey is a detailed inventory and evaluation 
of the most basic resource of the survey area—the soil. 
It is useful in adjusting land use, including urbanization, 
to the limitations and potentials of natural resources and 
the environment. Also, it can Пер avoid soil-related fail- 
ures in uses of the land. 

While a soil survey is in progress, soil scientists, con- 
servationists, engineers, and others keep extensive 
notes about the nature of the soils and about unique 
aspects of behavior of the soils. These notes include 
data on erosion, drought damage to specific crops, yield 
estimates, flooding, the functioning of septic tank dispos- 
al systems, and other factors affecting the productivity, 
potential, and limitations of the soils under various uses 
and management. In this way, field experience and 
measured data on soil properties and performance are 
used as a basis for predicting soil behavior. 
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Information in this section is useful in planning use and 
management of soils for crops and pasture, rangeland, 
and windbreaks, as sites for buildings, highways and 
other transportation systems, sanitary facilities, and 
parks and other recreation facilities, and for wildlife habi- 
tat. From the data presented, the potential of each soil 
for specified land uses can be determined, soil limita- 
tions to these land uses can be identified, and costly 
failures in houses and other structures, caused by unfa- 
vorable soil properties, can be avoided. A site where soil 
properties are favorable can be selected, or practices 
that will overcome the soil limitations can be planned. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productiv- 
ity of the survey area or other broad planning area and 
on the environment. Productivity and the environment 
are closely related to the nature of the soil. Plans should 
maintain or create a land-use pattern in harmony with 
the natural soil. 

Contractors can find information that is useful in locat- 
ing sources of sand and gravel, roadfill, and topsoil. 
Other information indicates the presence of bedrock, 
wetness, or very firm soil horizons that cause difficulty in 
excavation. 

Health officials, highway officials, engineers, and many 
other specialists also can find useful information in this 
soil survey. The safe disposal of wastes, for example, is 
closely related to properties of the soil. Pavements, 
sidewalks, campsites, playgrounds, lawns, and trees and 
shrubs are influenced by the nature of the soil. 


Crops and pasture 


M. Scott Argabright, conservation agronomist, Soil Conservation 
Service, hetped prepare this section. 


The major management concerns in the use of the 
soils for crops and pasture are described in this section. 
in addition, the crops or pasture plants best suited to the 
soil, including some not commonly grown in the survey 
area, are discussed; the system of land capability classi- 
fication used by the Soil Conservation Service is ex- 
plained; and the estimated yields of the main crops and 
hay and pasture plants are presented for each soil. 

This section provides information about the overall ag- 
ricultural potential of the survey area and about the man- 
agement practices that are needed. The information is 
useful to equipment dealers, land improvement contrac- 
tors, fertilizer companies, processing companies, plan- 
ners, conservationists, and others. For each kind of soil, 
information about management is presented in the sec- 
tion “Soil maps for detailed planning.” Planners of man- 
agement systems for individual fields or farms should 
also consider the detailed information given in the de- 
scription of each soil. 

About 300,000 acres in the survey area was cropland, 
pasture, and hayland in 1975 (8). Of this total, about 
120,000 acres was used for small grain, mainly oats; 
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110,000 acres for row crops, mainly corn; 25,000 acres 
for rotation hay and pasture; 8,000 acres for permanent 
tame or native hay; and 37,000 acres for permanent 
pasture. 

The potential of the soils in McCook County for in- 
creased crop production is good. About 34,000 acres of 
potentially good cropland is used as pasture, 16,000 
acres as rangeland, and 7,000 acres as permanent tame 
and native hayland. In addition to this reserve productive 
capacity, food production could also be increased con- 
siderably by extending the latest crop production tech- 
nology to all cropland in the county. This soil survey can 
greatly facilitate the application of such technology. 

Soil erosion is the major problem on about 35 percent 
of the cropland, hayland, and pasture in McCook County. 
If the slope is more than 3 percent, erosion is a hazard 
on Clarno, Davis, Davison, Delmont, Egan, Ethan, Hand, 
and Wentworth soils. 

Loss of the surface layer through erosion is damaging 
for two reasons. First, productivity is reduced because 
the more fertile surface layer is lost and some soils, such 
as Delmont, become more droughty. Second, soil ero- 
sion results in the pollution of lakes and streams by 
sediment rich in nutrients. Controlling erosion minimizes 
this pollution and improves water quality for fish and 
wildlife, recreation, and municipal use. It also decreases 
the extent of the management needed to maintain fertil- 
ity in cropped areas. 

Erosion control practices provide protective cover, 
reduce the runoff rate, and increase the infiltration rate. 
Cropping systems that keep plant cover on the soil for 
extended periods can help hold soil losses to amounts 
that will not reduce the productive capacity of the soils. 
Those on livestock farms, which require hay and pasture; 
include legume and grass forage crops. They not only 
provide nitrogen and improve tilth for the following crop, 
but also reduce the risk of erosion on sloping soils. 

Slopes are so short and irregular that contouring or 
terracing is not practical in most areas of the gently 
sloping and moderately sloping Clarno, Davison, Del- 
mont, and Hand soils and in some areas of Egan, Ethan, 
and Wentworth soils. In these areas minimizing tillage 
and leaving crop residue on the surface increase the 
infiltration rate and reduce the rate of runoff and the 
hazard of erosion. Minimum tillage or no-till planting 
methods for corn also are effective in reducing the 
hazard of erosion on sloping soils. They can be adapted 
to most soils in the survey area. Areas of the sloping 
Davis soils commonly are too narrow for contour farming 
or terracing, but they are well suited to diversions, which 
protect lower lying areas from overflow. On these soils a 
cropping system that provides substantial plant cover is 
needed to control erosion. Grassed waterways provide 
for removal of excess surface water without damage by 
erosion. 

Terraces and diversions shorten slopes and thus 
reduce the rate of runoff and the hazard of erosion. They 
are most practical on deep, well drained soils that have 


McCOOK COUNTY, SOUTH DAKOTA 


smooth, uniform slopes. Some areas of the Clarno, 
Egan, Ethan, and Wentworth soils are suitable for ter- 
races. Contouring and contour stripcropping also are 
suitable on these soils. Combining minimum tillage and 
crop residue management with terraces and diversions 
results in maximum erosion control. 

Soil blowing is a hazard on soils that have a high 
content of lime, such as Davison and Ethan soils. It also 
is a hazard in cultivated areas of the subirrigated Canis- 
teo, Lamo, and Salmo soils. Soil blowing can damage 
these soils in a few hours if winds are strong and the 
soils are dry and bare of vegetation or surface mulch. 
Maintaining a plant cover, crop residue, or a rough sur- 
face minimizes soil blowing on these soils. Stripcropping 
and field windbreaks of suitable trees and shrubs gener- 
ally are effective in reducing the risk of soil blowing on 
these soils. Salmo soils, however, are poorly suited to 
windbreaks because they have accumulations of salts in 
the surface layer. 

Information about the design of erosion control sys- 
tems for each kind of soil is contained in the Technical 
Guide, available in local offices of the Soil Conservation 
Service. 

Soil drainage is the major management need on the 
somewhat poorly drained to very poorly drained Clamo, 
Crossplain, Lamo, Tetonka, Whitewood, and Worthing 
soils. Unless these soils are artifically drained, wetness 
commonly retards crop growth. If a drainage outlet is 
available, open ditch drainage systems can remove 
excess water. Clamo, Tetonka, and Worthing soils gener- 
ally cannot be drained by tile because they are too 
clayey. 

The moderately well drained Bon, Bonilla, Davis, and 
Trent soils, on flood plains and in upland swales, receive 
additional moisture when streams occasionally overflow 
and when water runs off adjacent higher lying soils. Til- 
lage and planting are delayed in the spring during wet 
years, but in most years natural drainage is adequate 
and the additional moisture is beneficial for crops. Artifi- 
cial drainage rarely is needed on these soils. 

Soil fertility is naturally low in soils that have a high 
content of lime, such as Davison soils, and in soils that 
are shallow over sand and gravel, such as Delmont soils. 
including grasses and legumes in the cropping system 
helps to maintain or improve fertility. On all soils addi- 
tions of fertilizer should be based on the results of soil 
tests, on the need of the crop, and on the expected level 
of yields. The Cooperative Extension Service can help in 
determining the kinds and amounts of fertilizer needed. 

Soil tiith is an important factor in the germination of 
seeds and in the infiltration of water into the soil. Soils 
with good tilth are granular and porous. 

Maintaining tilth is а concern of management оп the 
somewhat poorly drained, poorly drained, or very poorly 
drained Clamo, Crossplain, Dudley, Lamo, Tetonka, 
Whitewood, and Worthing soils. These soils are often 
wet for long periods іп the spring. If they are Шед when 
wet, they become very cloddy when dry and good 
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seedbeds are difficult to prepare. Most other soils in the 
survey area are friable and can be easily tilled through- 
out a wide range of moisture conditions. 

Field crops suited to the soils and climate of the 
survey area include close growing crops and row crops. 
Alfalfa and oats are the main close growing crops. 
Barley, spring wheat, soybeans, sorghum, and rye are 
grown to a lesser extent. Corn is the main row crop. 
Grain sorghum and soybeans also are grown. In dry 
years much of the corn is harvested for silage. 

All commonly grown and climatically suited crops are 
suited to most of the soils used as cropland in McCook 
County. Early maturing, more drought resistant small 
grain is better suited than deeper rooted corn and alfalfa 
on such soils as Delmont and Enet. The porous underly- 
ing material in these soils restricts the root zone and 
limits the water storage capacity. Dudley soils have a 
claypan subsoil that retards root growth and restricts the 
amount of water released to plants. Ав a result, they are 
better suited to small grain, grain sorghum, and alfalfa 
than to corn. 

Pasture plants best suited to the climate and to most 
of the soils in the survey area include alfalfa, big blues- 
tem, indiangrass, intermediate wheatgrass, smooth bro- 
megrass, and switchgrass. 

On soils that are low in fertility and high in content of 
lime, such as Davison and Ethan soils, the best suited 
species are alfalfa, crested wheatgrass, intermediate 
wheatgrass, and smooth bromegrass. Delmont and other 
droughty soils are well suited to crested wheatgrass. 
Because of the erosion hazard, this and other bunch- 
type species should not be planted alone in areas where 
the slope is more than 6 percent. On the somewhat 
poorly drained to very poorly drained Clamo, Lamo, Te- 
tonka, and Worthing soils, the choice of pasture plants is 
limited to water tolerant species, such as Garrison creep- 
ing foxtail and reed canarygrass. Salmo and other saline 
soils are best suited to tall wheatgrass. 

Proper stocking rates, timely deferment of grazing, and 
applications of fertilizer help keep pastures in good con- 
dition. № the pasture is overgrazed, the. better grasses 
lose vigor and die and usually are replaced by annual 
grasses and weeds. 


Yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. Ab- 
sence of an estimated yield indicates that the crop is not 
suited to or not commonly grown on the soil. 

The estimated yields were based mainly on the experi- 
ence and records of farmers, conservationists, and ex- 
tension agents. Results of field trials and demonstrations 
and available yield data from nearby counties were also 
considered. 
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The yields were estimated assuming that the latest soil 
and crop management practices were used. Hay and 
pasture yields were estimated for the most productive 
varieties of grasses and legumes suited to the climate 
and the soil. A few farmers may be obtaining average 
yields higher than those shown in table 5. 

The management needed to achieve the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Such management provides drainage, ero- 
sion control, and protection from flooding; the proper 
planting and seeding rates; suitable high-yielding crop 
varieties; appropriate tillage practices, including time of 
tillage and seedbed preparation and tiling when soil 
moisture is favorable; control of weeds, plant diseases, 
and harmful insects; favorable soil reaction and optimum 
levels of nitrogen, phosphorus, potassium, and trace ele- 
ments for each crop; effective use of crop residues, 
barnyard manure, and green-manure crops; harvesting 
crops with the smallest possible loss; and timeliness of 
all fieldwork. 

The estimated yields reflect the productive capacity of 
the soils for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not included 
because the acreage of these crops is small. The local 
offices of the Soil Conservation Service and the Cooper- 
ative Extension Service can provide information about 
the management concerns and productivity of the soils 
for these crops. 


Capability classes and subclasses 


Capability classes and subclasses show, in a general 
way, the suitability of soils for most kinds of field crops. 
The soils are classed according to their limitations when 
they are used for field crops, the risk of damage when 
they are used, and the way they respond to treatment. 
The grouping does not take into account major and gen- 
erally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not take 
into consideration possible but unlikely major reclamation 
projects; and does not apply to rice, cranberries, horticul- 
tural crops, or other crops that require special manage- 
ment. Capability classification is not a substitute for inter- 
pretations designed to show suitability and limitations of 
groups of soils for rangeland, for forest trees, or for 
engineering purposes. 

In the capability system, all kinds of soil are grouped 
at three levels: capability class, subclass, and unit (6). 
These levels are defined in the following paragraphs. A 
survey area may not have soils of all classes. 

Capability classes, the broadest groups, are designat- 
ed by Roman numerals | through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 
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Class ! soils have few limitations that restrict their use. 

Class ІІ soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class Ш soils have severe limitations that reduce the 
choice of plants, or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VI! soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and landforms have limitations that 
nearly preclude their use for commercial crop production. 

Capability subclasses are soil groups within one class; 
they are designated by adding a small letter, e, w, s, or 
с, to the class numeral, for example, Пе. The letter е 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is too cold 
or too dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion, though they 
have other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

The capability unit is identified in the description of 
each soil map unit іп the section “Soil maps for detailed 
planning." Capability units are soil groups within the sub- 
classes. The soils in one capability unit are enough alike 
to be suited to the same crops and pasture plants, to 
require similar management, and to have similar produc- 
tivity. Thus, the capability unit is a convenient grouping 
for making many statements about management of soils. 
Capability units are generally designated by adding an 
Arabic numeral to the subclass symbol, for example, Пе- 
2 ог Ше-1. 


Вапде!апа 


About 14 percent of McCook County is rangeland. 
More than half of the farm income is derived from live- 
stock, principally cattle. Cow-calf-steer operations are 
predominant throughout the county. The average-size 
farm is about 390 acres (4). 

The rangeland generally occurs as scattered small 
tracts throughout the county. Larger tracts are on the 
breaks along Wolf Creek and the Vermillion River. The 
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soils on these breaks, dominantly Betts and Ethan soils, 
commonly are too steep for cultivation. 

On many farms the forage produced on rangeland is 
supplemented by crop stubble and tame pasture 
grasses. In winter the native forage often is supplement- 
ed with protein concentrate or alfalfa. On some farms or 
ranches, the market weight of calves and yearlings is 
increased through creep feeding. 

The native vegetation in many areas has been greatly 
depleted by continued excessive use. The desirable tall 
grasses have been replaced by short grasses and 
weeds. As a result, the amount of forage produced may 
be less than half of that originally produced. Productivity 
of the rangeland can be increased by deferred grazing, 
proper distribution of grazing, and proper grazing use. 
Stocking according to specific kinds of soil and range 
sites helps maintain or improve the range condition. 

Where climate and topography are about the same, 
differences in the kind and amount of vegetation that 
rangeland can produce are related closely to the kind of 
soil. Effective management is based on the relationships 
among soils, vegetation, and water. 

Table 6 shows, for each kind of soil, the name of the 
range site; the total annual production of vegetation in 
favorable, normal, and unfavorable years; the character- 
istic vegetation; and the expected percentage of each 
species in the composition of the potential natural plant 
community. Soils not listed cannot support a natural 
plant community of predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or browsing. 
The following are explanations of column headings in 
table 6. 

A range site is a distinctive kind of rangeland that 
differs from other kinds of rangeland in its ability to 
produce a characteristic natural plant community. Soils 
that produce a similar kind, amount, and proportion of 
range plants are grouped into range sites. For those 
areas where the relationship between soils and vegeta- 
tion has been established, range sites can be interpreted 
directly from the soil map. Properties that determine the 
capacity of the soil to supply moisture and plant nutrients 
have the greatest influence on the productivity of range 
plants. Soil reaction, salt content, and a seasonal high 
water table are also important. 

Total production refers to the amount of vegetation 
that can be expected to grow annually on well managed 
rangeland that is supporting the potential natural plant 
community. It is expressed in pounds per acre of air-dry 
vegetation for favorable, normal, and unfavorable years. 
In a favorable year the amount and distribution of pre- 
cipitation and the temperatures are such that growing 
conditions are substantially better than average; in a 
normal year these conditions are about average for the 
area; in an unfavorable year, growing conditions are well 
below average, generally because of low available soil 
moisture. 

Dry weight refers to the total air-dry vegetation pro- 
duced per acre each year by the potential natural plant 
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community. Vegetation that is highly palatable to live- 
stock and vegetation that is unpalatable are included. 
Some of the vegetation can also be grazed extensively 
by wildlife. 

Characteristic vegetation refers to the grasses, grass- 
like plants, forbs, and shrubs that make up most of the 
potential natural plant community on each soil. These 
plants are listed by common name. Under Composition, 
the expected proportion of each species is presented as 
the percentage, in air-dry weight, of the total annual 
production of herbaceous and woody plants. The amount 
that can be used as forage depends on the kinds of 
grazing animals and on the grazing season. Generally all 
of the vegetation produced is not used. 

Range management requires, in addition to knowledge 
of the kinds of soil and the potential natural plant com- 
munity, an evaluation of the present condition of the 
range vegetation in relation to its potential. Range condi- 
tion is determined by comparing the present plant com- 
munity with the potential natural plant community on a 
particular range site. The more closely the existing com- 
munity resembles the potential community, the better the 
range condition. The objective in range management is 
to control grazing so that the plants growing on a site 
are about the same in kind and amount as the potential 
natural plant community for that site. Such management 
generally results in the maximum production of vegeta- 
tion, conservation of water, and control of erosion. 
Sometimes, however, a range condition somewhat below 
the potential meets grazing needs, provides wildlife habi- 
tat, and protects soil and water resources. 


Native woods and windbreaks and 
environmental plantings 


David L. Hintz, forester, Soil Conservation Service, helped prepare 
this section. 


About 2,000 acres in McCook County supports native 
trees and shrubs. The soils that support trees are not 
classified as woodland soils. Most of the trees and 
shrubs grow on the breaks and flood plains adjacent to 
Wolf Creek and the East and West Forks of the Vermil- 
lion River and its principal tributaries. Most are used to 
enhance the habitat for wildlife. 

American elm, American plum, boxelder, bur oak, east- 
ern redcedar, green ash, western snowberry, and wil- 
drose commonly occur as isolated trees or shrubs, small 
clumps, or large groves on the Betts and Ethan soils in 
the draws on the breaks adjacent to the East Fork of the 
Vermillion River. American elm, American plum, box- 
elder, common chokecherry, eastern cottonwood, false 
indigo, green ash, peachleaf willow, riverbank grape, 
sandbar willow, western snowberry, and wildrose com- 
monly occur as isolated trees or shrubs and small 
clumps on the Bon, Chaska, Clamo, and Lamo soils on 
the flood plains adjacent to Wolf Creek and the East and 
West Forks of the Vermillion River. Eastern cottonwood, 
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peachleaf willow, апа sandbar willow occur as isolated 
trees or shrubs and clumps at the margins of marshy 
areas and lakes. 

Windbreaks have been planted since the days of the 
early settlers. The settlers planted windbreaks primarily 
to protect farmsteads and livestock. Such windbreaks 
are still needed. In recent years field windbreaks have 
been planted to trap snow and thus increase the mois- 
ture supply. Maximum growth and survival rates can be 
obtained by controlling weeds and conserving moisture. 

Windbreaks are established to protect livestock, build- 
ings, and yards from wind and snow. Windbreaks also 
help protect fruit trees and gardens, and they furnish 
habitat for wildlife. Several rows of low- and high-growing 
broad-leaved and coniferous species provide the most 
protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field, the interval depending on erodibility of 
the soil. They protect cropland and crops from wind, hold 
snow on the fields, and provide food and cover for wild- 
life. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. A healthy planting stock of suitable species 
planted properly on a well prepared site and maintained 
in good condition can insure a high degree of plant 
survival. 

Table 7 shows the height that locally grown trees and 
shrubs are expected to reach on various kinds of soil in 
20 years. The estimates in table 7 based on measure- 
ments and observation of established plantings that have 
been given adequate care, can be used as a guide in 
planning windbreaks and screens. Additional information 
about planning windbreaks and screens and the planting 
and care of trees can be obtained from local offices of 
the Soil Conservation Service or the Cooperative Exten- 
sion Service or from nurserymen. 


Wildlife habitat 


John B. Farley, biologist, Soil Conservation Service, helped prepare 
this section. 

Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and cover, and they 
affect the construction of water impoundments. The kind 
and abundance of wildlife that populate an area depend 
largely on the amount and distribution of food, cover, 
and water. If any one of these elements is missing, is 
inadequate, or is inaccessible, wildlife either are scarce 
or do not inhabit the area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegetation, 
by maintaining the existing plant cover, or by helping the 
natural establishment of desirable plants. 

In table 8, the soils in the survey area are rated ac- 
cording to their potential to support the main kinds of 
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wildlife habitat in the area. This information can be used 
in planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable 
for creating, improving, or maintaining specific elements 
of wildlife habitat; and determining the intensity of man- 
agement needed for each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. А rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of 
fair means that the element of wildlife habitat or kind of 
habitat can be created, improved, or maintained in most 
places. Moderately intensive management is required for 
satisfactory results. A rating of poor means that limita- 
tions are severe for the designated element or kind of 
wildlife habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor means that 
restrictions for the element of wildlife habitat or kind of 
wildlife are very severe, and that unsatisfactory results 
can be expected. Wildlife habitat is impractical or even 
impossible to create, improve, or maintain on soils 
having such a rating. 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 

Grain and seed crops are seed-producing annuals 
used by wildlife. The major soil properties that affect the 
growth of grain and seed crops are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, slope, surface stoniness, and flood hazard. 
Soil temperature and soil moisture are also consider- 
ations. Examples of grain and seed crops are corn, 
wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife 
food and cover. Major soil properties that affect the 
growth of grasses and legumes are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, surface stoniness, flood hazard, and slope. 
Soil temperature and soil moisture are also consider- 
ations. Examples of grasses and legumes are intermedi- 
ate wheatgrass, smooth bromegrass, sweetclover, and 
alfalfa. 

Wild herbaceous plants are native or naturally estab- 
lished grasses and forbs, including weeds, that provide 
food and cover for wildlife. Major soil properties that 
affect the growth of these plants are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, surface stoniness, and flood hazard. Soil 
temperature and soil moisture are also considerations. 
Examples of wild herbaceous plants are bluestem, gold- 
enrod, beggarweed, western wheatgrass, and grama. 

Hardwood trees are planted trees and shrubs that 
provide cover for wildlife and produce nuts or other fruit, 
buds, catkins, twigs, bark, or foliage that wildlife eat. 
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Major soil properties that affect growth of hardwood 
trees and shrubs are depth of the root zone, available 
water capacity, and wetness. Examples of native woody 
plants are bur oak, cottonwood, chokecherry, green ash, 
boxelder, hawthorn, silver buffaloberry, American plum, 
hackberry, and currant. Examples of fruit-producing 
shrubs and small trees that are commercially available 
and suitable for planting on soils rated good are Rus- 
sian-olive, honeysuckle, and crabapple. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland as habitat. Major soil 
properties affecting wetland plants are texture of the 
surface layer, wetness, reaction, salinity, slope, and sur- 
face stoniness. Examples of wetland plants аге 
smartweed, wild millet, cattails, and cordgrass and 
rushes, sedges, and reeds. 

Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control structures 
in marshes or streams. Major soil properties affecting 
shallow water areas are depth to bedrock, wetness, sur- 
face stoniness, slope, and permeability. The availability 
of a dependable water supply is important if water areas 
are to be developed. Examples of shallow water areas 
are marshes, shallow dugouts, level ditches, and ponds. 

The kinds of wildlife habitat are briefly described in the 
following paragraphs. 

Оретапа habitat consists of cropland, pasture, mead- 
ows, and areas that are overgrown with grasses, forbs, 
shrubs, and trees. These areas produce grain and seed 
crops, grasses and legumes, and wild herbaceous and 
woody plants. The kinds of wildlife attracted to these 
areas include bobwhite, ring-necked pheasant, gray par- 
tridge, meadowlark, mourning dove, cottontail, raccoon, 
and red fox. 

Wetland habitat consists of open, marshy or swampy, 
shallow water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are ducks, 
geese, herons, shore birds, muskrat, mink, and beaver. 

Hangeland habitat consists of areas of wild herba- 
ceous plants and shrubs. Wildlife attracted to rangeland 
include whitetail deer, jackrabbit, coyote, meadowlark, 
and lark bunting. 


Recreation 


The soils of the survey area are rated in table 9 ac- 
cording to limitations that affect their suitability for recre- 
ation uses. The ratings are based on such restrictive soil 
features as flooding, wetness, slope, and texture of the 
surface layer. Not considered in these ratings, but impor- 
tant in evaluating a site, are location and accessibility of 
the area, size and shape of the area and its scenic 
quality, the ability of the soil to support vegetation, 
access to water, potential water impoundment sites 
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available, and either access to public sewerlines or ca- 
pacity of the soil to absorb septic tank effluent. Soils 
subject to flooding are limited, in varying degree, for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. Onsite assess- 
ment of height, duration, intensity, and frequency of 
flooding is essential in planning recreation facilities. 

The degree of the limitation of the soils is expressed 
as slight, moderate, or severe. S/ight means that the soil 
properties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that 
the limitations can be overcome or alleviated by plan- 
ning, design, or special maintenance. Severe means that 
soil properties are unfavorable and that limitations can 
be offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 9 can be supplemented by 
information in other parts of this survey. Especially help- 
ful are interpretations for septic tank absorption fields, 
given in table 11, and interpretations for dwellings with- 
out basements and for local roads and streets, given in 
table 10. | 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils for 
this use have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but re- 
mains firm, and is not dusty when dry. Strong slopes and 
stones or boulders can greatly increase the cost of con- 
structing camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have 
slopes or stones or boulders that will increase the cost 
of shaping sites or of building access roads and parking 
areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones or boulders, is firm after rains, 
and is not dusty when dry. If shaping is required to 
obtain a uniform grade, the depth of the soil over bed- 
rock or hardpan should be enough to allow necessary 
grading. 

Paths and trails for walking, horseback riding, bicy- 
cling, and other uses should require little or no cutting 
and filling. The best soils for this use are those that are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once during the 
annual period of use. They have moderate slopes and 
have few or no stones or boulders on the surface. 
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Engineering 


This section provides information about the use of 
soils for building sites, sanitary facilities, construction ma- 
terial, and water management. Among those who can 
benefit from this information are engineers, landowners, 
community planners, town and city managers, land de- 
velopers, builders, contractors, and farmers and ranch- 
ers. 

The ratings in the engineering tables are based on test 
data and estimated data in the “Soil properties” section. 
The ratings were determined jointly by soil scientists and 
engineers of the Soil Conservation Service using known 
relationships between the soil properties and the behav- 
ior of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used in determining the ratings in 
this section were grain-size distribution, liquid limit, plas- 
ticity index, soil reaction, depth to bedrock, hardness of 
bedrock that is within 5 or 6 feet of the surface, soil 
wetness, depth to a seasonal high water table, slope, 
likelihood of flooding, natural soil structure or aggrega- 
tion, in-place soil density, and geologic origin of the soil 
material. Where pertinent, data about kinds of clay min- 
erals, mineralogy of the sand and silt fractions, and the 
kind of absorbed cations were also considered. 

On the basis of information assembled about soil prop- 
erties, ranges of values can be estimated for erodibility, 
permeability, corrosivity, shrink-swell potential, available 
water capacity, compressibility, slope stability, and other 
factors of expected soil behavior in engineering uses. As 
appropriate, these values can be applied to each major 
horizon of each soil or to the entire profile. 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
systems, and other engineering works. The ranges of 
values can be used to (1) select potential residential, 
commercial, industrial, and recreational uses; (2) make 
preliminary estimates pertinent to construction in a par- 
ticular area; (3) evaluate alternative routes for roads, 
streets, highways, pipelines, and underground cables; (4) 
evaluate alternative sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste dis- 
posal facilities; (5) plan detailed onsite investigations of 
soils and geology; (6) find sources of gravel, sand, clay, 
and topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil 
and water conservation; (8) relate performance of struc- 
tures already built to the properties of the kinds of soil 
on which they are built so that performance of similar 
structures on the same or a similar soil in other locations 
can be predicted; and (9) predict the trafficability of soils 
for cross-country movement of vehicles and construction 
equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices or gener- 
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al designs that will overcome unfavorable soil properties 
and minimize soil-related failures. Limitations to the use 
of these data, however, should be well understood. First, 
the data are generally not presented for soil material 
below a depth of 5 feet. Also, because of the scale of 
the detailed map т this soil survey, small areas of soils 
that differ from the dominant soil may be included in 
mapping. Thus, these data do not eliminate the need for 
onsite investigations, testing, and analysis by personnel 
having expertise in the specific use contemplated. 

The information is presented mainly in tables. Table 10 
shows, for each kind of soil, the degree and kind of 
limitations for building site development; table 11, for 
sanitary facilities. Table 13 shows the kind of limitations 
for water management. Table 12 shows the suitability of 
each kind of soil as а source of construction materials. 

The information in the tables, along with the soil map, 
the soil descriptions, and other data provided in this 
survey, can be used to make additional interpretations 
and to construct interpretive maps for specific uses of 
land. 

Some of the terms used in this soil survey have a 
special meaning in soil science. Many of these terms are 
defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basements, 
small commercial buildings, and local roads and streets 
are indicated in table 10. A s/ight limitation indicates that 
soil properties generally are favorable for the specified 
use; any limitation is minor and easily overcome. A mod- 
erate limitation indicates that soil properties and site fea- 
tures are unfavorable for the specified use, but the limi- 
tations can be overcome or minimized by special plan- 
ning and design. A severe limitation indicates that one or 
more soil properties or site features are so unfavorable 
or difficult to overcome that a major increase in con- 
struction effort, special design, or intensive maintenance 
is required. For some soils rated severe, such costly 
measures may not be feasible. 

Shallow excavations are made for pipelines, sewer- 
lines, communications and power transmission lines, 
basements, open ditches, and cemeteries. Such digging 
or trenching is influenced by soil wetness caused by a 
seasonal high water table; the texture and consistence 
of soils; the tendency of soils to cave in or slough; and 
the presence of very firm, dense soil layers, bedrock, or 
large stones. Іп addition, excavations are affected by 
slope of the soil and the probability of flooding. Ratings 
do not apply to soil horizons below a depth of 5 feet 
unless otherwise noted. 

In the soil series descriptions, the consistence of each 
Soil horizon is given, and the presence of very firm or 
extremely firm horizons, usually difficult to excavate, is 
indicated. 

Dwellings and вта// commercial buildings referred to 
in table 10 are built on undisturbed soil and have founda- 
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tion loads of a dwelling no more than three stories high. 
Separate: ratings are made for small commercial build- 
ings without basements and for dwellings with and with- 
out basements. For such structures, soils should be suffi- 
ciently stable that cracking or subsidence of the struc- 
ture from settling or shear failure of the foundation does 
not occur. These ratings were determined from esti- 
mates of the compressibility and shrink-swell potential of 
the soil. Soil texture, plasticity and in-place density, soil 
wetness, and depth to a seasonal high water table were 
also considered. Soil wetness and depth to a seasonal 
high water table indicate potential difficulty in providing 
adequate drainage for basements, lawns, and gardens. 
Depth to bedrock, slope, and large stones in or on the 
soil are also important considerations in the choice of 
sites for these structures and were considered in deter- 
mining the ratings. Susceptibility to flooding is a serious 
hazard. 

Local roads and streets referred to in table 10 have an 
all-weather surface that can carry light to medium traffic 
all year. They consist of a subgrade of the underlying 
soil material; a base of gravel, crushed rock fragments, 
ог soil material stabilized with lime or cement; and а 
flexible or rigid surface, commonly asphalt or concrete. 
The roads are graded with soil material at hand, and 
most cuts and fills are less than 6 feet deep. 

The load supporting capacity and the stability of the 
soil as well as the quantity and workability of fill material 
available are important in design and construction: of 
roads and streets. The classifications of the soil and the 
soil texture, density, shrink-swell potential, and potential 
frost action are indicators of the traffic supporting capac- 
ity used in making the ratings. Soil wetness, flooding, 
slope, depth to hard rock or very compact layers, and 
content of large stones affect stability and ease of exca- 
vation. 


Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning. of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of the 
soil is important in selecting sites for these facilities and 
in identifying limiting soil properties and site features to 
be considered in design and installation. Also, those soil 
properties that affect ease of excavation or installation of 
these facilities will be of interest to contractors and local 
officials. Table 11 shows the degree and kind of limita- 
tions of each soil for such uses and for use of the soil as 
daily cover for landfills. It is important to observe local 
ordinances and regulations. 

If the degree of soil limitation is expressed as s/ight, 
Soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by special 
planning and design; and if severe, soil properties or site 
features are so unfavorable or difficult to overcome that 
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major soil reclamation, special designs, or intensive 
maintenance is required. Soil suitability is rated by the 
terms good, fair, or poor, which, respectively, mean 
about the same as the terms s/ight, moderate, and 
Severe. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from a 
septic tank into the natural soil. Only the soil horizons 
between depths of 18 and 72 inches are evaluated for 
this use. The soil properties and site features considered 
are those that affect the absorption of the effluent and 
those that affect the construction of the system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth to bedrock, and susceptibility to flooding. 
Stones, boulders, and shallowness to bedrock interfere 
with installation. Excessive slope can cause lateral seep- 
age and surfacing of the effluent. Also, soil erosion and 
Soil slippage are hazards if absorption fields are installed 
on sloping soils. 

In some soils, loose sand and gravel or fractured bed- 
rock is less than 4 feet below the tile lines. In these soils 
the absorption field does not adequately filter the efflu- 
ent, and ground water in the area may be contaminated. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
System to lower the seasonal water table can be in- 
stalled or the size of the absorption field can be in- 
creased so that performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons have a nearly level floor and 
cut slopes or embankments of compacted soil material. 
Aerobic lagoons generally are designed to hold sewage 
within a depth of 2 to 5 feet. Nearly impervious soil 
material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 
Soils that are very high in content of organic matter and 
those that have cobbles, stones, or boulders are not 
suitable. Unless the soil has very slow permeability, con- 
tamination of ground water is a hazard where the sea- 
sonal high water table is above the level of the lagoon 
floor. In soils where the water table is seasonally high, 
seepage of ground water into the lagoon can seriously 
reduce the lagoon's capacity for liquid waste. Slope, 
depth to bedrock, and susceptibility to flooding also 
affect the suitability of sites for sewage lagoons or the 
cost of construction. Shear strength and permeability of 
compacted soil material affect the performance of em- 
bankments. 

Sanitary landfill is a method of disposing of solid waste 
by placing refuse in successive layers either in excavat- 
ed trenches or on the surface of the soil. The waste is 
spread, compacted, and covered daily with a thin layer 
of soil material. Landfill areas are subject to heavy ve- 
hicular traffic. Risk of polluting ground water and traffica- 
bility affect the suitability of a soil for this use. The best 
soils have a loamy or silty texture, have moderate to 
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slow permeability, are deep to a seasonal water table, 
and are not subject to flooding. Clayey soils are likely to 
be sticky and difficult to spread. Sandy or gravelly soils 
generally have rapid permeability, which might allow nox- 
ious liquids to contaminate ground water. Soil wetness 
can be a limitation, because operating heavy equipment 
on a wet soil is difficult. Seepage into the refuse in- 
creases the risk of pollution of ground water. 

Ease of excavation affects the suitability of a soil for 
the trench type of landfill. A suitable soil is deep to 
bedrock and free of large stones and boulders. If the 
seasonal water table is high, water will seep into trench- 
es. 

Unless otherwise stated, the limitations in table 11 
apply only to the soil material within a depth of about 5 
feet. If the trench is deeper, a limitation of slight or 
moderate may not be valid. Site investigation is needed 
before a site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or silty and free of 
stones or boulders are better than other soils. Clayey 
soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Of all the horizons, the A 
horizon in most soils has the best workability, more or- 
ganic matter, and the best potential for growing plants. 
Thus, for either the area- or trench-type landfill, stockpil- 
ing material from the A horizon for use as the surface 
layer of the final cover is desirable. 

Where it is necessary to bring in soil material for daily 
or final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the sites should be evaluated. Other factors to 
be evaluated are those that affect reclamation of the 
borrow areas. These factors include slope, erodibility, 
and potential for plant growth. 


Construction materials 


The suitability of each soil as a source of roadfill, 
sand, gravel, and topsoil is indicated in table 12 by 
ratings of good, fair, or poor. The texture, thickness, and 
organic-matter content of each soil horizon are important 
factors in rating soils for use as construction materials. 
Each soil is evaluated to the depth observed, generally 
about 5 feet. 

Roadfill is soil material used in embankments for 
roads. Soils are evaluated as a source of roadfill for low 
embankments, which generally are less than 6 feet high 
and less exacting in design than high embankments. The 
ratings reflect the ease of excavating and working the 
material and the expected performance of the material 
where it has been compacted and adequately drained. 
The performance of soil after it is stabilized with lime or 
cement is not considered in the ratings, but information 
about some of the soil properties that influence such 
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performance is given in the descriptions of the soil 
series. 

The ratings apply to the soil material between the A 
horizon and a depth of 5 feet. It is assumed that soil 
horizons will be mixed during excavation and spreading. 
Many soils have horizons of contrasting suitability within 
their profile. The estimated engineering properties in 
table 14 provide specific information about the nature of 
each horizon. This information can help determine the 
suitability of each horizon for roadifill. 

Soils rated good are coarse grained. They have low 
shrink-swell potential and few cobbles and stones. They 
are at least moderately well drained and have slopes of 
15 percent or less. Soils rated fair have a plasticity index 
of less than 15 and have other limiting features, such as 
moderate shrink-swell potential, moderately steep 
slopes, wetness, or many stones. If the thickness of 
suitable material is less than 3 feet, the entire soil is 
rated poor. 

Sand and grave/ are used in great quantities in many 
kinds of construction. The ratings in table 12 provide 
guidance as to where to look for probable sources and 
are based on the probability that soils in a given area 
contain sizable quantities of sand or gravel. A soil rated 
good ог. fair has a layer of suitable material at least 3 
feet thick, the top of which is within a depth of 5 feet. 
Coarse fragments of soft bedrock material, such as 
shale and siltstone, are not considered to be sand and 
gravel. Fine-grained soils are not suitable sources of 
sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in table 14. 

Topsoil is used in areas where vegeiation is to be 
established and maintained. Suitability is affected mainly 
by the ease of working and spreading the soil material in 
preparing a seedbed and by the ability of the soil materi- 
al to support plantlife. Also considered is the damage 
that can result at the area from which the topsoil is 
taken. 

The ease of excavation is influenced by the thickness 
of suitable material, wetness, slope, and amount of 
stones. The ability of the soil to support plantlife is deter- 
mined by texture, structure, and the amount of soluble 
salts or toxic substances. Organic matter in the A1 or Ap 
horizon greatly increases the absorption and retention of 
moisture and nutrients. Therefore, the soil material from 
these horizons should be carefully preserved for later 
use. i 

Soils rated good have at least 16 inches of friable 
loamy material at their surface. They are free of stones 
and cobbles, are low in content of gravel, and have 
gentle slopes. They are low in soluble salts that can limit 
or prevent plant growth. They are naturally fertile or 
respond well to fertilizer. They are not so wet that exca- 
vation is difficult during most of the year. 
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Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 16 
inches thick or soils that have appreciable amounts of 
gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 inches 
thick; soils having large amounts of gravel, stones, or 
soluble salt; steep soils; and poorly drained soils. 

Although a rating of good is not based entirely on high 
content of organic matter, a surface horizon is generally 
preferred for topsoil because of its organic-matter con- 
tent. This horizon is designated as A1 or Ap in the soil 
series descriptions. The absorption and retention of 
moisture and nutrients for plant growth are greatly in- 
creased by organic matter. 


Water management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In table 13 the soil and site features that affect 
use are indicated for each kind of soil. This information 
is significant in planning, installing, and maintaining 
water-control structures. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have a low seep- 
age potential, which is determined by permeability and 
the depth to fractured or permeable bedrock or other 
permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics. Large stones and organ- 
ic matter in a soil downgrade the suitability of a soil for 
use in embankments, dikes, and levees. 

Drainage of soil is affected by such soil properties as 
permeability; texture; depth to bedrock, hardpan, or other 
layers that affect the rate of water movement; depth to 
the water table; slope; stability of ditchbanks; susceptibil- 
ity to flooding; salinity and alkalinity; and availability of 
outlets for drainage. 

Irrigation is affected by such features as slope, sus- 
ceptibility to flooding, hazards of water erosion and soil 
blowing, texture, presence of salts and alkali, depth of 
root zone, rate of water intake at the surface, permeabil- 
ity of the soil below the surface layer, available water 
capacity, need for drainage, and depth to the water 
table. 

Terraces and diversions are embankments or a combi- 
nation of channels and ridges constructed across a 
slope to intercept runoff. They allow water to soak into 
the soil or flow slowly to an outlet. Features that affect 
suitability of a soil for terraces are uniformity and steep- 
ness of slope; depth to bedrock, hardpan, or other unfa- 
vorable material; large stones; permeability; ease of es- 
tablishing vegetation; and resistance to water erosion, 
soil blowing, soil slipping, and piping. 

Grassed waterways are constructed to channel runoff 
to outlets at a nonerosive velocity. Features that affect 
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the use of soils for waterways are slope, permeability, 
erodibility, wetness, and suitability for permanent vegeta- 
tion. 


Soil properties 


Extensive data about soil properties are summarized 
on the following pages. The two main sources of these 
data are the many thousands of soil borings made during 
the course of the survey and the laboratory analyses of 
selected soil samples from typical profiles. 

In making soil borings during field mapping, soil scien- 
tists identify several important soil properties. They note 
the seasonal soil moisture condition or the presence of 
free water and its depth. For each horizon in the profile, 
they note the thickness and color of the soil material; the 
texture, or amount of clay, silt, sand, and gravel or other 
coarse fragments; the structure, or the natural pattern of 
cracks and pores in the undisturbed soil; and the consis- 
tence of the soil material in place under the existing soil 
moisture conditions. They record the depth of plant 
roots, determine the pH or reaction of the soil, and 
identify any free carbonates. 

Samples of soil material are analyzed in the laboratory 
to verify the field estimates of soil properties and to 
determine all major properties of key soils, especially 
properties that cannot be estimated accurately by field 
observation. Laboratory analyses are not conducted for 
all soil series in the survey area, but laboratory data for 
many soil series not tested are available from nearby 
survey areas. 

The available field and laboratory data are summarized 
in tables. The tables give the estimated range of engi- 
neering properties, the engineering classifications, and 
the physical and chemical properties of each major hori- 
zon of each soil in the survey area. They also present 
data about pertinent soil and water features. 


Engineering properties 


Table 14 gives estimates of engineering properties and 
classifications for the major horizons of each soil in the 
survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 14 gives information for 
each of these contrasting horizons in a typical profile. 
Depth to the upper and lower boundaries of each hori- 
zon is indicated. More information about the range in 
depth and about other properties in each horizon is 
given for each -soil series in the section "Soil series and 
morphology." 

Texture is described in table 14 in the standard terms 
used by the U.S. Department of Agriculture. These terms 
are defined according to percentages of sand, silt, and 
clay in soil material that is less than 2 millimeters in 
diameter. "Loam," for example, is soil material that is 7 
to 27 percent clay, 28 to 50 percent silt, and less than 
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52 percent sand. If a soil contains gravel or other parti- 
cles coarser than sand, an appropriate modifier is added, 
for example, “gravelly loam.” Other texture terms are 
defined in the Glossary. 

The two systems commonly used in classifying soils 
for engineering use are the Unified Soil Classification 
System (2) and the system adopted by the American 
Association of State Highway and Transportation Offi- 
cials (AASHTO) (7). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter, plasticity index, 
liquid limit, and organic-matter content. Soils are grouped 
into 15 classes—eight classes of coarse-grained soils, 
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six 
classes of fine-grained soils, identified as ML, CL, OL, 
MH, CH, and OH; and one class of highly organic soils, 
identified as Pt. Soils on the borderline between two 
classes have a dual classification symbol, for example, 
CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect their use in highway con- 
struction and maintenance. In this system a mineral soil 
is classified in one of seven basic groups ranging from 
A-1 through A-7 on the basis of grain-size distribution, 
liquid limit, and plasticity index. Soils in group A-1 are 
coarse grained and low in content of fines. At the other 
extreme, in group A-7, are fine-grained soils. Highly or- 
ganic soils are classified in group A-8 on the basis of 
visual inspection. 

When laboratory data are available, the A-1, A-2, and 
A-7 groups are further classified as follows: A-1-a, A-1-b, 
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi- 
tional refinement, the desirability of soils as subgrade 
material can be indicated by a group index number. 
These numbers range from 0 for the best subgrade ma- 
terial to 20 or higher for the poorest. The estimated 
classification, without group index numbers, is given in 
table 14. Also in table 14 the percentage, by weight, of 
rock fragments more than 3 inches in diameter is esti- 
mated for each major horizon. These estimates are de- 
termined mainly by observing volume percentage in the 
field and then converting that, by formula, to weight 
percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil. These 
indexes are used in both the Unified and AASHTO soil 
classification systems. They are also used as indicators 
in making general predictions of soil behavior. Ranges in 
liquid limit and plasticity index are estimated on the basis 
of test data from the survey area or from nearby areas 
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and on observations of the many soil borings made 
during the survey. 

In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterberg limits extend a marginal amount across classifi- 
cation boundaries (1 or 2 percent), the classification in 
the marginal zone is omitted. 


Physical and chemical properties 


Table 15 shows estimated values for several soil char- 
acteristics and features that affect behavior of soils in 
engineering uses. These estimates are given for each 
major horizon, at the depths indicated, in the typical 
pedon of each soil. The estimates are based on field 
observations and on test data for these and similar soils. 

Permeability is estimated on the basis of known rela- 
tionships among the soil characteristics observed in the 
field—particularly soil structure, porosity, and gradation 
or texture—that influence the downward movement of 
water in the soil. The estimates are for vertical water 
movement when the soil is saturated. Not considered in 
the estimates is lateral seepage or such transient soil 
features as plowpans and surface crusts. Permeability of 
the soil is an important factor to be considered in plan- 
ning and designing drainage systems, in evaluating the 
potential of soils for septic tank systems and other waste 
disposal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to hold 
water and make it available to plants. Important charac- 
teristics are content of organic matter, soil texture, and 
soil structure. Shallow-rooted plants are not likely to use 
the available water from the deeper soil horizons. Availa- 
ble water capacity is an important factor in the choice of 
plants or crops to be grown and in the design of irriga- 
tion systems. 

Soil reaction is expressed as a range in pH values. 
The range in pH of each major horizon is based on many 
field checks. For many soils, the values have been veri- 
fied by laboratory analyses. Soil reaction is important in 
selecting the crops, ornamental plants, or other plants to 
be grown; in evaluating soil amendments for fertility and 
stabilization; and in evaluating the corrosivity of soils. 

Salinity is expressed as the electrical conductivity of 
the saturation extract, in millimhos per centimeter at 25 
degrees C. Estimates are based on field and laboratory 
measurements at representative sites of the nonirrigated 
soils. The salinity of individual irrigated fields is affected 
by the quality of the irrigation water and by the frequency 
of water application. Hence, the salinity of individual 
fields can differ greatly from the value given in table 15. 
Salinity affects the suitability of a soil for crop production, 
its stability when used as a construction material, and its 
potential to corrode metal and concrete. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements of 
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the swelling of undisturbed clods were made for many 
soils. For others the swelling was estimated on the basis 
of the kind and amount of clay in the soil and on mea- 
surements of similar soils. The size of the load and the 
magnitude of the change in soil moisture content also 
influence the swelling of soils. Shrinking and swelling of 
some soils can cause damage to building foundations, 
basement walls, roads, and other structures unless spe- 
cial designs are used. A high shrink-swell potential indi- 
cates that special design and added expense may be 
required if the planned use of the soil will not tolerate 
large volume changes. 

Risk of corrosion pertains to potential soil-induced 
chemical and electrical action that dissolves or weakens 
uncoated steei or concrete. The rate of corrosion of 
uncoated steel is related to soil moisture, particle-size 
distribution, total acidity, and electrical conductivity of the 
soil material. The rate of corrosion of concrete is based 
mainly on the sulfate content, texture, and acidity of the 
soil. Protective measures for steel or more resistant con- 
crete help to avoid or minimize damage resulting from 
the corrosion. Uncoated steel intersecting soil bound- 
aries or soil horizons is more susceptible to corrosion 
than an installation that is entirely within one kind of soil 
or within one soil horizon. 

Erosion factors are used to predict the erodibility of a 
soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility 
factor (K) is a measure of the susceptibility of the soil to 
erosion by water. Soils having the highest K values are 
the most erodible. К уашез in this survey area range 
from 0.10 to 0.43. To estimate annual soil loss per acre, 
the K value of a soil is modified by factors representing 
plant cover, grade and length of slope, management 
practices, and climate. The soil-loss tolerance factor (T) 
is the maximum rate of soil erosion, from rainfall and soil 
blowing, that can occur without reducing crop production 
or environmental quality. The rate is expressed in tons of 
soil loss per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties that affect their resistance to soil blow- 
ing if cultivated. The groups are used to predict the 
susceptibility of soil to blowing and the amount of soil 
lost as a result of blowing. Soils are grouped according 
to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are extremely erodible, so vegetation 
is difficult to establish. They are generally not suitable for 
crops. 

2, Loamy sands, loamy fine sands, and loamy very fine 
sands. These soils are very highly erodible, but crops 
can be grown if intensive measures to control soil blow- 
ing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible, but crops can be grown if intensive measures 
to control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 per- 
cent clay and more than 5 percent finely divided calcium 
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carbonate. These soils are erodible, but crops can be 
grown if intensive measures to control soil blowing are 
used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible, but crops can be grown if measures 
to control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible, but crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and less 
than 5 percent finely divided calcium carbonate, except 
silty clay loams. These soils are very slightly erodible, 
and crops can easily be grown. : 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible, and crops can 
easily be grown. 

8. Stony or gravelly soils and other soils not subject to 
soil blowing. 


Soil and water features 


Table 16 contains information helpful in planning land 
uses and engineering projects that are likely to be affect- 
ed by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
placed in one of four groups on the basis of the intake of 
water after the soils have been wetted and have re- 
ceived precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist chiefly of 
deep, well drained to excessively drained sands or grav- 
els. These soils have a high rate of water transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. i 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have a 
layer that impedes the downward movement of water or 
soils that have moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clay soils that have a high shrink-swell poten- 
tial, soils that have a permanent high water table, soils 
that have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious materi- 
al. These soils have a very slow rate of water transmis- 
sion. 
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Flooding is the temporary covering of soil with water 
from overflowing streams, with runoff from adjacent 
slopes, and by tides. Water standing for short periods 
after rains or after snow melts is not considered flooding, 
nor is water in swamps and marshes. Flooding is rated in 
general terms that describe the frequency and duration 
of flooding and the time of year when flooding is most 
likely. The ratings are based on evidence in the soil 
profile of the effects of flooding, namely thin strata of 
gravel, sand, silt, or, in places, clay deposited by flood- 
water; irregular decrease in organic-matter content with 
increasing depth; and absence of distinctive soil horizons 
that form in soils of the area that are not subject to 
flooding. The ratings are also based on local information 
about floodwater levels in the area and the extent of 
flooding and on information that relates the position of 
each soil on the landscape to historic floods. 

The generalized description of flood hazards is of 
value in land-use planning and provides a valid basis for 
land-use restrictions. The soil data are less specific, 
however, than those provided by detailed engineering 
surveys that delineate flood-prone areas at specific flood 
frequency levels. 

High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period of 
more than 2 weeks during most years. The depth to a 
seasonal high water table applies to undrained soils. 
Estimates are based mainly on the relationship between 
grayish colors or mottles in the soil and the depth to free 
water observed in many borings made during the course 
of the soil survey. Indicated in table 16 are the depth to 
the seasonal high water table; the kind of water table, 
that is, perched or apparent; and the months of the year 
that the water table commonly is high. Only saturated 
zones above a depth of 6 feet are indicated. 

Information about the seasonal high water table helps 
in assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and the 
need for footing drains to insure dry basements. Such 
information із also needed to decide whether or not 
construction of basements is feasible and to determine 
how septic tank absorption fields and other underground 
installations will function. Also, a seasonal high water 
table affects ease of excavation. 

Potential frost action reters to the likelihood of 
damage to pavements and other structures by frost 
heaving and low soil strength after thawing. Frost action 
results from the movement of soil moisture into the 
freezing temperature zone in the soil, which causes ice 
lenses to form. Soil texture, temperature, moisture con- 
tent, porosity, permeability, and content of organic matter 
are the most important soil properties that affect frost 
action. It is assumed that the soil is not covered by 
insulating vegetation or snow and is not artificially 
drained. Silty and clayey soils that have a high water 
table in winter are most susceptible to frost action. Well 
drained very gravelly or sandy soils are the least suscep- 
tible. 
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Soil series and morphology 


In this section, each soil series recognized in the 
survey area is described in detail. The descriptions are 
arranged in alphabetic order by series name. 

Characteristics of the soil and the material in which it 
formed are discussed for each series. The soil is then 
compared to similar soils and to nearby soils of other 
series. Then a pedon, a small three-dimensional area of 
soil that is typical of the soil series in the survey area, is 
described. The detailed descriptions of each soil horizon 
follow standards in the Soil Survey Manual (5). Unless 
otherwise noted, matrix colors described are for dry soil. 

Following the pedon description is the range of impor- 
tant characteristics of the soil series in this survey area. 
Phases, or map units, of each soil series are described 
in the section “бой maps for detailed planning.” 


Baltic series 


The Baltic series consists of deep, poorly drained and 
very poorly drained soils formed in calcareous, clayey, 
loamy, and silty alluvium. Permeability is slow. These 
soils are in closed depressions in the uplands. Slopes 
are less than 1 percent. 

Baltic soils are near Canisteo, Crossplain, Davison, 
Tetonka, and Worthing soils. Crossplain, Tetonka, and 
Worthing soils have an argillic horizon and do not have 
carbonates at the surface. In addition, Tetonka soils 
have an A2 horizon. Canisteo and Davison soils contain 
less clay in the control section than Baltic soils. 

Typical pedon of Baltic silty clay loam, 300 feet east 
and 1,900 feet north of the southwest corner of sec. 10, 
T. 104 М., Н. 53 W. 


Ар—0 to 8 inches; very dark gray (10YR 3/1) silty clay 
loam, black (10YR 2/1) moist; few fine faint dark 
brown (7.5YR 4/4) mottles; moderate medium and 
fine granular structure; hard, friable, slightly sticky 
and slightly plastic; slight effervescence; moderately 
alkaline; clear smooth boundary. 

A12—8 to 16 inches; very dark gray (10YR 3/1) silty clay 
loam, black (10YR 2/1) moist; few fine faint dark 
grayish brown (2.5Y 4/2) mottles; moderate medium 
granular structure; hard, friable, slightly sticky and 
slightly plastic; slight effervescence; moderately al- 
kaline; gradual smooth boundary. 

В219—16 to 26 inches; very dark gray (5Y 3/1) silty 
clay, black (5Ү 2/1) moist; few fine faint dark grayish 
brown (2.5Y 4/2) mottles; weak coarse prismatic 
structure parting to weak medium subangular blocky; 
hard, firm, slightly sticky and slightly plastic; few 
snail shells; strong effervescence; moderately alka- 
line; diffuse wavy boundary. 

B22g—26 to 35 inches; dark gray (5Y 4/1) silty clay, 
black (5Y 2/1) moist; few fine faint dark grayish 
brown (2.5Y 4/2) mottles; moderate coarse prismat- 
ic structure parting to moderate fine subangular 
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blocky; hard, firm, sticky and plastic; strong efferves- 
cence; moderately alkaline; diffuse wavy boundary. 

С19--35 to 41 inches; gray (БҮ 5/1) and dark gray (5Y 
4/1) silty clay, very dark gray (5Y 3/1) moist; 
common fine distinct olive (5Y 5/3) mottles; weak 
coarse prismatic structure parting to weak fine su- 
bangular blocky; hard, firm, slightly sticky and slight- 
ly plastic; strong effervescence; moderately alkaline; 
diffuse wavy boundary. 

C2g—41 to 54 inches; gray (5Y 5/1) silty clay loam, very 
dark gray (БҮ 3/1) and dark olive gray (5Y 3/2) 
moist; common fine distinct olive (5Y 5/6) mottles; 
weak coarse prismatic structure; hard, friable, slight- 
ly sticky and slightly plastic; few fine nests of 
gypsum; few fine accumulations of carbonate; strong 
effervescence; moderately alkaline; diffuse wavy 
boundary. 

С3—54 to 60 inches; gray (БҮ 5/1) clay loam, very dark 
gray (5Ү 3/1) moist; common fine distinct olive (БҮ 
5/6) mottles; massive; hard, firm, slightly sticky and 
slightly plastic; strong effervescence; moderately al- 
kaline. 


The thickness of the solum and of the mollic epipedon 
ranges from 30 to 45 inches. The control section aver- 
ages as low as 40 percent clay in some pedons and as 
high as 50 percent clay in others. These soils contain 
free carbonates throughout and are moderately alkaline 
or mildly alkaline. Chroma is 1 or less throughout. 

The A horizon has value of 3 to 5 (2 or 3 moist). The 
B2 horizon has hue of 2.5Y or 5Y and value of 3 to 5 (2 
or 3 moist). Іп some pedons the lower part of this hori- 
zon has gypsum crystals and accumulations of carbon- 
ate. The C horizon has hue of 2.5Y or 5Y and value of 4 
to 6 (3 or 4 moist). 


Betts series 


The Betts series consists of deep, well drained soils 
formed in calcareous glacial till. Permeability is moderate 
in the solum and moderately slow in the underlying ma- 
terial. These soils are on uplands. Slopes range from 9 
to 40 percent. 

Betts soils are near: Clarno, Ethan, Hand, and Talmo 
soils. Clarno, Ethan, and Hand soils have a mollic epipe- 
don. Таіто soils have loose sand and gravel within а 
depth of 10 inches. 

Typical pedon of Betts loam, 15 to 40 percent slopes, 
1,770 feet east and 84 feet north of the southwest 
corner of sec. 26, T. 101 N., R. 56 W. 


А1—0 to 3 inches; dark gray (10YR 4/1) loam, very dark 
gray (10YR 3/1) moist; weak fine granular structure; 
slightly hard, friable; mildly alkaline; clear smooth 
boundary. 

B2—3 to 9 inches; grayish brown (10YR 5/2) loam, dark 
brown (10YR 4/3) moist; weak medium subangular 
blocky structure; hard, friable; strong effervescence; 
mildly alkaline; gradual wavy boundary. 
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Cica—9 to 22 inches; pale brown (10YR 6/3) loam, dark 
yellowish brown (10YR 4/4) moist; massive; hard, 
friable; many medium accumulations of carbonate; 
strong effervescence; mildly alkaline; gradual wavy 
boundary. 

C2—22 to 40 inches; light brownish gray (2.5Y 6/2) 
loam, grayish brown (2.5Y 5/2) moist; common 
medium distinct yellowish brown (10YR 5/6) mottles; 
massive; hard, friable; many medium accumulations 
of carbonate; strong effervescence; mildly alkaline; 
gradual wavy boundary. 

C3—40 to 60 inches; light brownish gray (2.5Y 6/2) and 
light yellowish brown (2.5Y 6/4) loam, grayish brown 
(2.5Y 5/2) and light olive brown (2.5Y 5/4) moist; 
common coarse prominent strong brown (7.5YR 
5/6) mottles; massive; hard, friable; strong efferves- 
cence; mildly alkaline. 


The solum is less than 10 inches thick. Free carbon- 
ates are within 3 inches of the surface. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It is neutral or mildly alkaline. The B2 
horizon has hue of 10YR or 2.5Y, value of 5 or 6 (4 or 5 
moist), and chroma of 2 or 3. It is mixed with the A 
horizon in most cultivated areas. The B2 and C horizons 
are mildly alkaline or moderately alkaline. The C horizon 
has hue of 10YR or 2.5Y, value of 6 or 7 (4 or 5 moist), 
and chroma of 2 to 4. It is clay loam in some pedons. 
Mottles are inherited from the parent material. 


Blendon series 


The Blendon series consists of deep, well drained 
soils formed in loamy and sandy glacial outwash. Perme- 
ability is moderately rapid. These soils are on upland 
terraces. Slopes range from 0 to 5 percent. 

Blendon soils are near Clarno, Delmont, Enet, and 
Hand soils. Clarno and Hand soils contain more clay in 
the subsoil than Blendon soils. Delmont and Enet soils 
have a ИС horizon of sand and gravel within a depth of 
40 inches. 

Typical pedon of Blendon loam, 0 to 5 percent slopes, 
2,000 feet east and 350 feet south of the northwest 
corner of sec. 32, T. 101 N., R. 54 W. 


Ар—0 to 9 inches; very dark grayish brown (10YR 3/2) 
loam, black (10YR 2/1) moist; weak medium granu- 
lar structure; slightly hard, friable; neutral; clear 
smooth boundary. 

A12—9 to 13 inches; dark grayish brown (10YR 4/2) 
sandy loam, very dark brown (10YR 2/2) moist; 
moderate medium granular structure; slightly hard, 
friable; neutral; clear smooth boundary. 

В21--13 to 17 inches; dark grayish brown (10YR 4/2) 
fine sandy loam, very dark brown (10YR 2/2) moist; 
weak coarse prismatic structure parting іс weak 
medium subangular blocky; slightly hard, friable; 
neutral; gradual wavy boundary. 
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В22--17 to 26 inches; dark grayish brown (10ҮН 4/2) 
fine sandy loam, very dark brown (10YR 2/2) moist; 
weak coarse prismatic structure parting to weak 
medium subangular blocky; slightly hard, friable; 
neutral; gradual wavy boundary. 

B23—26 to 34 inches; dark grayish brown (10YR 4/2) 
fine sandy loam, very dark grayish brown (10YR 
3/2) moist; weak coarse prismatic structure; slightly 
hard, friable; neutral; gradual wavy boundary. 

С1—34 to 44 inches; brown (10ҮН 5/3) fine sandy loam, 
dark brown (10YR 3/3) moist; massive; soft, very 
friable; neutral; gradual wavy boundary. 

C2—44 to 60 inches; light yellowish brown (10YR 6/4) 
loamy fine sand, dark brown (10YR 4/3) moist; 
single grained; loose; neutral. 


The mollic epipedon is more than 24 inches thick. 
These soils typically are leached of free carbonates, but 
some pedons have a calcareous C horizon. The solum is 
slightly acid or neutral. 

The A horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 or 2. It is sandy loam in some pedons. The 
B2 horizon has value of 3 or 4 (2 or 3 moist) and chroma 
of 1 or 2. The C horizon has value of 5 or 6 (3 or 4 
moist) and chroma of 2 to 4. It is fine sand in some 
pedons. It is neutral to moderately alkaline. 


Bon series 


The Bon series consists of deep, moderately well 
drained soils formed in loamy and silty alluvium. Perme- 
ability is moderate. These soils are on flood plains. 
Slopes are less than 2 percent. 

Bon soils are near Chaska, Clamo, and Lamo soils 
and are similar to Davis soils. Chaska and Clamo soils 
are poorly drained and Lamo soils somewhat poorly 
drained. In addition, Clamo soils have a fine textured 
subsoil. Davis soils are leached of carbonates to a depth 
of 20 inches or more. 

Typical pedon of Bon loam, 1,584 feet east and 800 
feet south of the northwest corner of sec. 23, Т. 101 N., 
R. 58 W. 


Ар—0 to 6 inches; dark grayish brown (10YR 4/2) loam, 
very dark gray (10YR 3/1) moist; weak medium and 
fine granular structure; slightly hard, friable; slight 
effervescence; mildly alkaline; clear smooth bound- 


ary. 

RE to 15 inches; dark grayish brown (10YR 4/2) 
loam, very dark gray (10ҮН 3/1) moist; weak fine 
granular structure; slightly hard, friable; slight ef- 
fervescence; mildly alkaline; clear smooth boundary. 

A13—15 to 25 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10ҮН 3/2) moist; moderate 
fine granular structure; slightly hard, friable; slight 
effervescence; mildly alkaline; gradual smooth 
boundary. 

A14—25 to 31 inches; grayish brown (10ҮН 5/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
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weak medium prismatic structure parting to moder- 
ate fine and medium subangular blocky; slightly 
hard, friable; slight effervescence; moderately alka- 
line; gradual smooth boundary. 

C1—31 to 35 inches; grayish brown (2.5Y 5/2) silt loam, 
very dark grayish brown (2.5Ү 3/2) moist; few fine 
faint yellowish brown (10ҮН 5/4) mottles; weak 
coarse prismatic structure parting to moderate fine 
subangular blocky; slightly hard, friable; strong ef- 
fervescence; moderately alkaline; clear wavy bound- 
ary. : 

C2ca—35 to 46 inches; grayish brown (2.5Y 5/2) silt 
loam, very dark grayish brown (2.5Y 3/2) moist; 
common fine faint yellowish brown (10YR 5/6) mot- 
tles; moderate medium subangular blocky structure; 
hard, friable; few fine accumulations of carbonate; 
strong effervescence; moderately alkaline; gradual 
wavy boundary. 

C3—46 to 60 inches; light brownish gray (2.5Y 6/2) 
loam, grayish brown (2.5Y 5/2) moist; few fine dis- 
tinct yellowish brown (10YR 5/6) mottles; massive; 
very hard, friable; strong effervescence; moderately 
alkaline. 


The mollic epipedon is 30 to 40 inches thick. The 
solum typically is calcareous throughout, but some 
pedons are leached to a depth of 20 inches. These soils 
are mildly alkaline or moderately alkaline throughout. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. The C horizon has hue of 10YR, 2.5Y, 
or 5Y, value of 5 or 6 (3 to 5 moist), and chroma of 1 to 
3. It typically is loam and silt loam, but thin layers of clay 
loam, silty clay loam, or sandy loam are in some pedons. 


Bonilla series 


The Bonilla series consists of deep, moderately well 
drained soils that formed in loamy glacial till or loamy 
glacial melt water deposits. Permeability is moderate in 
the subsoil and moderate or moderately slow in the 
underlying material. These soils are in shallow swales on 
uplands. Slopes are less than 3 percent. 

Bonilla soils are near Clarno, Crossplain, Davison, 
Ethan, Hand, and Tetonka soils. Clarno, Ethan, and 
Hand soils are well drained. Crossplain and Tetonka 
soils are poorly drained. Davison soils are calcareous at 
or near the surface. 

Typical pedon of Bonilla loam, in an area of Clarno- 
Bonilla loams, 0 to 3 percent slopes, 30 feet south and 
360 feet west of the northeast corner of sec. 7, T. 101 
N., В. 56 W. 


Ар--0 to 10 inches; dark gray (10ҮН 4/1) loam, black 
(10ҮН 2/1) moist; weak fine granular structure; 
slightly hard, friable; slightly acid; clear smooth 
boundary. 

В21--10 to 17 inches; dark grayish brown (10ҮН 4/2) 
loam, very dark grayish brown (10YR 3/2) and black 
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(10YR 2/1) moist; weak medium prismatic structure 
parting to weak medium and fine subangular blocky; 
slightly hard, very friable; neutral; gradual smooth 
boundary. 

B22—17 to 22 inches; grayish brown (2.5Y 5/2) clay 
loam, very dark grayish brown (2.5Y 3/2) and black 
(2.5Y 2/1) moist; weak medium prismatic structure 
parting to weak medium subangular blocky; slightly 
hard, friable; neutral; clear smooth boundary. 

ВЗса--22 to 31 inches; pale yellow (2.5Y 7/3) clay loam, 
light olive brown (2.5Y 5/3) moist; common fine dis- 
tinct yellowish brown (10YR 5/6) mottles; weak 
coarse prismatic structure; hard, friable; many 
medium accumulations of carbonate; strong ef- 
fervescence; mildly alkaline; gradual smooth bound- 


ary. 

C1—31 to 43 inches; pale yellow (2.5Y 7/4) clay loam, 
light olive brown (2.5Y 5/4) moist; common fine and 
medium distinct yellowish brown (10YR 5/6) and 
gray (5Y 5/1) mottles; massive; very hard, firm; 
strong effervescence; moderately alkaline; diffuse 
wavy boundary. 

C2—43 to 60 inches; light yellowish brown (2.5Y 6/4) 
clay loam, olive brown (2.5Y 4/4) moist; common 
fine distinct yellowish brown (10YR 5/6) and many 
medium distinct gray (5Y 5/1) mottles; massive; 
hard, firm; strong effervescence; moderately alka- 
line. 


The thickness of the solum ranges from 30 to 45 
inches. The depth to free carbonates and the thickness 
of the mollic epipedon range from 20 to 34 inches. 

The A horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 or 2. It is silt loam in some pedons. The B2 
horizon has hue of 10YR or 2.5Y, value of 4 or 5 (2 to 4 
moist), and chroma of 1 to 3. The A and B2 horizons are 
neutral or slightly acid. The C horizon has hue of 10YR 
or 2.5Y, value of 6 or 7 (4 or 5 moist), and chroma of 2 
to 4. it is loam, clay loam, or silt loam and in places is 
Stratified with very fine sandy loam. It is mildly alkaline or 
moderately alkaline. 


Canisteo series 


The Canisteo series consists of deep, poorly drained 
soils formed in loamy glacial ШІ. Permeability is moder- 
ate. These soils are on slight rises within depressions in 
the uplands. Slopes are less than 3 percent. 

Canisteo soils are near Tetonka and Worthing soils. 
Both of those soils have a finer textured subsoil. 

Typical pedon of Canisteo loam, in an area of Te- 
tonka-Canisteo complex, 66 feet west and 1,452 feet 
north of the southeast corner of sec. 3, Т. 101 М., В. 56 
W. 


Ар-0 to 9 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak fine granular structure; 
slightly hard, friable; slight effervescence; mildly al- 
kaline; clear smooth boundary. 
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A12—9 to 15 inches; dark gray (10YR 4/1) and gray 
(10YR 5/1) clay loam, black (10YR 2/1) moist; weak 
coarse prismatic structure parting to weak fine and 
medium subangular blocky; slightly hard, friable; 
slight effervescence; mildly alkaline; gradual smooth 
boundary. 

B2g—15 to 30 inches; grayish brown (2.5Y 5/2) clay 
loam, dark grayish brown (2.5Y 4/2) moist; common 
fine distinct light olive brown (2.5Y 5/6) mottles; 
weak very coarse prismatic structure parting to weak 
medium subangular blocky; slightly hard, friable; 
many medium accumulations of carbonate; violent 
effervescence; mildly alkaline; gradual wavy bound- 
ary. 

Cigc—30 to 48 inches; light gray (5Ү 7/2) loam, olive 
gray (5Ү 5/2) moist; common medium prominent 
yellowish brown (10YR 5/6) mottles; massive; slight- 
ly hard, friable; many medium accumulations of car- 
bonate; violent effervescence; moderately alkaline; 
gradual wavy boundary. 

C2g—48 to 60 inches; light olive gray (БҮ 6/2) loam, 
Olive (БҮ 4/3) moist; many medium prominent yel- 
lowish brown (10YR 5/6) mottles; massive; slightly 
hard, friable; many fine dark concretions of iron and 
manganese oxide; strong effervescence; mildly alka- 
line. 


The thickness of the solum ranges from 20 to 35 
inches. The mollic epipedon is 14 to 24 inches thick. The 
control section averages as low as 20 percent clay in 
some pedons and as high as 32 percent clay in others. 

The A horizon has value of 3 or 4 (2 moist) and 
chroma of 1 or less. The B2 horizon has hue of 2.5Y or 
БҮ, value of 5 or 6 (4 or 5 moist), and chroma of 1 or 2. 
It is loam in some pedons. The C horizon has hue of 
2.5Y or 5Y, value of 5 to 7 (4 to 6 moist), and chroma of 
2 or 8. It typically is loam but in some pedons is clay 
loam and in some is stratified with sandy loam and 
gravelly loam. 


Chaska series 


The Chaska series consists of deep, poorly drained 
soils formed in stratified loamy alluvium. Permeability is 
moderate. These soils are on low bottom land Ша is 
dissected by stream channels. Slopes are less than 2 
percent. 

Chaska soils are near Bon and Davis soils and are 
similar to Lamo soils. Bon soils are moderately well 
drained. Davis soils are well drained. Lamo soils are 
somewhat poorly drained. 

Typical pedon of Chaska loam, channeled, 2,540 feet 
east and 400 feet south of the northwest corner of sec. 
20, Т. 104 М., В: 56 МУ. 


А1—0 to 9 inches; dark gray (10YR 4/1) loam, Маск 
(10YR 2/1) moist; moderate medium and fine granu- 
lar structure; slightly hard, friable; slight efferves- 
cence; mildly alkaline; clear smooth boundary. 
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С1--9 to 18 inches; grayish brown (2.5Y 5/2) fine sandy 
loam, very dark grayish brown (2.5Y 3/2) moist; 
moderate medium and coarse granular structure; 
few thin light brownish gray (10YR 6/2) layers; 
slightly hard, friable; few fine accumulations of car- 
bonate; strong effervescence; moderately alkaline; 
clear smooth boundary. 

C2—18 to 41 inches; dark gray (10YR 4/1) and very 
dark gray (10YR 3/1) clay loam stratified with thin 
layers of silt loam and loamy fine sand, black (10YR 
2/1) moist; common fine faint olive (БҮ 4/3) mottles; 
weak medium granular structure; slightly hard, fri- 
abie; few fine accumulations of carbonate; strong 
effervescence; moderately alkaline; clear smooth 
boundary. 

C3cs—41 to 60 inches; gray (5Y 5/1) clay loam, very 
dark gray (5Y 3/1) moist; weak medium subangular 
blocky structure parting to weak medium granular; 
slightly hard, friable; many medium nests of gypsum; 
few fine accumulations of carbonate; strong ef- 
fervescence; moderately alkaline. 


These soils are calcareous within 10 inches of the 
surface. Some pedons have a buried surface layer. The 
control section averages as low as 18 percent clay in 
some pedons and as high as 30 percent clay in others. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It is neutral or mildly alkaline. The C 
horizon has hue of 10YR, 2.5Y, or 5Y, value of 3 to 5 (2 
to 4 moist), and chroma of 1 to 3. It is stratified with 
loam, silt loam, loamy fine sand, fine sandy loam, or clay 
loam. It is mildly alkaline or moderately alkaline. Some 
pedons have gravelly layers below a depth of 40 inches. 


Clamo series 


The Clamo series consists of deep, poorly drained 
soils formed in loamy, clayey, and silty alluvium. Perme- 
ability is slow. These soils are on flood plains. Slopes 
are less than 2 percent. 

Clamo scils are near Bon, Chaska, Davis, Lamo, and 
Salmo soils. Bon soils are moderately well drained. 
Chaska soils are stratified with coarser textured material. 
Davis soils are well drained. Lamo and Salmo soils con- 
tain less clay in the control section than Clamo soils. In 
addition, Salmo soils have salts at or near the surface. 

Typical pedon of Clamo silty clay loam, 320 feet south 
and 100 feet east of the northwest corner of sec. 2, T. 
102 N., В. 53 W. 


Ар—0 to 11 inches; very dark gray (10YR 3/1) silty clay 
loam, black (10YR 2/1) moist; moderate medium 
granular structure; hard, friable, slightly sticky and 
slightly plastic; slightly acid; abrupt smooth bound- 


ary. | 
В2--11 to 18 inches; dark gray (5Y 4/1) silty clay loam, 
black (5Y 2/1) moist; weak medium subangular 
blocky structure parting to moderate fine granular; 
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hard, firm, sticky and plastic; neutral; clear smooth 
boundary. 

B31g—18 to 22 inches; dark gray (5Y 4/1) silty clay 
loam, very dark gray (БҮ 3/1) and black (5Y 2/1) 
moist; few fine faint olive (5Y 4/3) mottles; weak 
medium granular structure; slightly hard, firm, sticky 
and plastic; strong effervescence; mildly alkaline; 
gradual smooth boundary. 

B32gca—22 to 30 inches; gray (5Y 5/1) and dark gray 
(5Y 4/1) silty clay, dark olive gray (5Y 3/2) and 
black (5Ү 2/1) moist; few fine faint olive (БҮ 4/3) 
mottles; weak coarse prismatic structure parting to 
weak fine and medium granular; slightly hard, firm, 
sticky and plastic; many fine and medium accumula- 
tions of carbonate; strong effervescence; mildly al- 
kaline; gradual smooth boundary. 

Cigca—30 to 42 inches; gray (БҮ 6/1) silty clay loam, 
olive gray (5Y 5/2) moist; few fine faint olive (5Y 
5/3) mottles; weak coarse prismatic structure part- 
ing to moderate fine and medium granular; slightly 
hard, friable, slightly sticky and slightly plastic; many 
fine and medium accumulations of carbonate; strong 
effervescence; moderately alkaline; gradual smooth 
boundary. 

C2g—42 to 48 inches; gray (5Ү 6/1) silty clay loam 
stratified with clay loam, olive gray (5Ү 5/2) moist; 
common fine distinct light olive brown (2.5Y 5/6) 
mottles; massive; slightly hard, friable, slightly sticky 
and slightly plastic; common medium dark concre- 
tions of iron and manganese oxide; common 
medium accumulations of carbonate; strong ef- 
fervescence; moderately alkaline; gradual smooth 
boundary. 

C3g—48 to 60 inches; gray (БҮ 6/1) silty clay loam, dark 
gray (BY 4/1) and very dark gray (БҮ 3/1) moist; 
common fine distinct light olive brown (2.5Y 5/6) 
mottles; massive; hard, firm, sticky and plastic; 
strong effervescence; moderately alkaline. 


The thickness of the solum ranges from 30 to 40 
inches. The depth to free carbonates ranges from 14 to 
30 inches. The control section averages as low as 35 
percent clay in some pedons and as high as 50 percent 
clay in others. 

The A horizon has hue of 10YR, 2.5Y, ог 5Y, value of 
3 or 4 (2 or 3 moist), and chroma of 1 or less. It is 
slightly acid or neutral. The B horizon is neutral in color 
or has hue of 2.5Y or 5Y, value of 4 or 5 (2 or 3 moist), 
and chroma of 1. It is neutral or mildly alkaline. The C 
horizon is neutral in color or has hue of 2.5Y or 5Y, 
value of 5 to 7 (3 to 5 moist), and chroma of 1 or 2. It is 
clay loam or silty clay loam and is mildly alkaline or 
moderately alkaline. 


Clarno series 


The Clarno series consists of deep, well drained and 
moderately well drained soils formed in loamy glacial till. 
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Permeability is moderate in the subsoil and moderately 
slow in the underlying material. These soils are on up- 
lands. Slopes range from 0 to 9 percent. 

Clarno soils commonly are near Bonilla, Crossplain, 
Davison, Ethan, апа- Tetonka soils and are similar to 
Hand soils. Bonilla soils have a surface layer that is 
thicker than that of Clarno soils. Crossplain soils have a 
finer textured subsoil. They are somewhat poorly drained 
and poorly drained. Carbonates are nearer to the surface 
in Davison and Ethan soils than in Clarno soils. Hand 
soils formed in glacial melt water deposits. Tetonka soils 
have a subsoil that is finer textured than that of Clarno 
soils. They are poorly drained. 

Typical pedon of Clarno loam, in an area of Clarno- 
Bonilla loams, 0 to 3 percent slopes, 225 feet east and 
1,170 feet north of the southwest corner of sec. 10, T. 
101 N., А. 56 W. 


АР—0 to 8 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak fine granular structure; 
Slightly hard, friable; neutral; abrupt smooth bound- 
ary. 

B21—8 to 14 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak 
coarse prismatic structure parting to weak medium 
subangular blocky; slightly hard, friable; shiny coat- 
ings on faces of peds, black (10YR 2/1) moist; neu- 
tral; clear smooth boundary. 

B22—14 to 18 inches; brown (10ҮН 5/3) loam, dark 
brown (10YR 4/3) moist; weak coarse prismatic 
structure parting to weak medium prismatic; hard, 
friable; mildly alkaline; gradual smooth boundary. 

B3ca—18 to 25 inches; pale brown (10YR 6/3) loam, 
dark brown (10YR 4/3) moist; weak coarse prismat- 
ic structure; hard, friable; common medium accumu- 
lations of carbonate; strong effervescence; mildly al- 
kaline; gradual wavy boundary. 

Clca—25 to 40 inches; pale brown (10YR 6/3) loam, 
dark brown (10YR 4/3) moist; common fine distinct 
yellowish brown (10YR 5/6) and gray (5Y 5/1) mot- 
tles; weak coarse prismatic structure; hard, friable; 
few fine dark concretions of iron and manganese 
oxide; many medium accumulations of carbonate; 
strong effervescence; mildly alkaline; gradual wavy 
boundary. 

C2—40 to 60 inches; light brownish gray (2.5Y 6/2) 
loam, dark grayish brown (2.5Y 4/2) moist; common 
medium distinct yellowish brown (10YR 5/6) and 
gray (5Ү 5/1) mottles; weak thick platy structure; 
slightly hard, friable; common fine dark concretions 
of iron and manganese oxide; slight effervescence; 
mildly alkaline. 


The thickness of the solum ranges from 16 to 38 
inches. The depth to free carbonates and the thickness 
of the mollic epipedon range from 12 to 20 inches. 

The A horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 or 2. It is slightly acid or neutral. The B2 
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horizon has hue of 10YR or 2.5Y, value of 4 or 5 (2 to 4 
moist), and chroma of 2 or 3. It is loam or clay loam and 
is neutral or mildly alkaline. In moderately well drained 
areas, it is mottled. The B3ca and C horizons have hue 
of 10YR or 2.5Y, value of 5 to 7 (4 to 6 moist), and 
chroma of 2 to 4. They are loam or clay loam and are 
mildly alkaline to strongly alkaline. Many of the mottles in 
the C horizon are inherited from the parent material. In 
moderately well drained areas, this horizon has nests of 
gypsum crystals. 


Crossplain series 


The Crossplain series consists of deep, somewhat 
poorly drained and poorly drained soils formed in a thin 
mantle of alluvium overlying loamy glacial till or loamy 
glacial melt water deposits. Permeability is slow in the 
subsoil and moderately slow in the underlying material. 
These soils are in swales and drainageways on uplands. 
Slopes range from 0 to 2 percent. 

Crossplain soils are near Bonilla, Clarno, Davison, and 
Dudley soils and are similar to Baltic, Tetonka, and Wor- 
thing soils. Baltic, Bonilla, Clarno, and Davison soils do 
not have an argillic horizon. Dudley soils have a natric 
horizon. Tetonka soils have an A2 horizon. Worthing 
soils are very poorly drained. 

Typical pedon of Crossplain clay loam, in an area of 
Crossplain-Clarno complex, 1,770 feet east and 54 feet 
south of the northwest corner of sec. 9, T. 101 N., R. 54 
W. 


Ар—0 to 8 inches; dark gray (10YR 4/1) clay loam, very 
dark gray (10YR 3/1) moist; moderate fine subangu- 
lar blocky structure parting to weak fine granular; 
hard, firm, slightly sticky and slightly plastic; neutral; 
abrupt smooth boundary. 

B1—8 to 12 inches; dark gray (10YR 4/1) clay loam, 
black (10YR 2/1) moist; few fine faint yellowish 
brown (10YR 5/6) mottles; weak coarse prismatic 
structure parting to moderate fine granular; hard, 
firm, slightly sticky and slightly plastic; neutral; clear 
smooth boundary. 

B21t—12 to 19 inches; dark gray (5Y 4/1) clay loam, 
black (5Y 2/1) moist; few fine faint yellowish brown 
(10YR 5/6) mottles; weak medium prismatic struc- 
ture parting to moderate fine subangular blocky; 
hard, firm, sticky and plastic; neutral; gradual smooth 
boundary. 

B22tg—19 to 26 inches; olive gray (5Y 5/2) clay loam, 
dark olive gray (5Y 3/2) moist; common fine distinct 
light olive brown (2.5Y 5/6) mottles; moderate 
medium prismatic structure parting to moderate 
medium subangular blocky; hard, firm, sticky and 
plastic; dark gray (10YR 4/1) coatings, 1 to 1 1/2 
inches wide, on faces of peds; neutral; gradual wavy 
boundary. 

B23tg—26 to 32 inches; olive gray (БҮ 5/2) clay loam, 
olive gray (5Y 4/2) moist; common fine distinct light 


56 


olive brown (2.5Ү 5/6) motties; moderate coarse 
prismatic structure parting to moderate medium su- 
bangular blocky; hard, firm, sticky and plastic; mildly 
alkaline; gradual wavy boundary. 

B3ca—32 to 39 inches; light olive gray (БҮ 6/2) clay 
loam, olive gray (5Ү 5/2) moist; many medium dis- 
tinct yellowish brown (10YR 5/6) mottles; weak 
coarse prismatic structure; hard, firm, sticky and 
plastic; fine dark concretions of iron and manganese 
oxide; many fine and medium accumulations of car- 
bonate; strong effervescence; mildly alkaline; diffuse 
wavy boundary. 

C1ca—39 to 47 inches; light gray (5Y 6/1) clay loam, 
gray (БҮ 5/1) moist; many medium distinct yellowish 
brown ({0YR 5/6) mottles; weak coarse prismatic 
structure; hard, firm, slightly sticky and slightly plas- 
tic; fine dark concretions of iron and manganese 
oxide; many fine and medium accumulations of car- 
bonate; strong effervescence; mildly alkaline; diffuse 
wavy boundary. 

C2—47 to 60 inches; light olive gray (5Ү 6/2) clay loam, 
olive gray (5Ү 5/2) moist; many medium distinct 
yellowish brown (10YR 5/6) mottles; massive; hard, 
firm, slightly sticky and slightly plastic; strong ef- 
fervescence; mildly alkaline. 


The solum ranges from 25 to 40 inches in thickness. It 
is slightly acid to mildly alkaline. The depth to free car- 
bonates ranges from 20 to 36 inches. 

The A horizon has hue of 2.5Y or 10YR, value of 3 or 
4 (2 or 3 moist), and chroma of 1 or less. It is loam in 
some pedons. The B2t horizon has hue of 2.5Y or 5Y, 
value of 4 or 5 (2 to 4 moist), and chroma of 1 or 2. It 
averages as low as 35 percent clay in some pedons and 
as high as 50 percent clay in others. The C horizon has 
hue of 2.5Y or 5Y, value of 5 or 6 (4 or 5 moist), and 
chroma of 1 to 3. In some pedons it is stratified with 
loam, clay loam, or silt loam. № is mildly alkaline or 
moderately alkaline. The B3ca and C horizons have 
nests of gypsum and soluble saits in some pedons. 


Davis series 


The Davis series consists of deep, well drained soils 
formed in loamy alluvial and colluvial deposits. Perme- 
ability is moderate. These soils are on low terraces and 
foot slopes. Slopes range from 0 to 6 percent. 

Davis soils are near Bon, Chaska, Clamo, and Lamo 
soils. Bon, Chaska, and Lamo soils are calcareous closer 
to the surface than Davis soils. Clamo soils have a 
subsoil that is finer textured than that of Davis soils. 

Typical pedon of Davis loam, 0 to 3 percent slopes, 
240 feet north and 1,830 feet east of the southwest 
corner of sec. 2, Т. 101 N., Н. 53 W. 


Ар—0 to 10 inches; dark grayish brown (10YR 4/2) 
loam, black (10YR 2/1) moist; weak medium suban- 
gular blocky structure parting to weak fine granular; 


SOIL SURVEY 


hard, friable; many roots; neutral; clear smooth 
boundary. 

B1—10 to 20 inches; dark grayish brown (10YR 4/2) 
loam, very dark brown (10YR 2/2) moist; weak 
coarse prismatic structure parting to weak medium 
subangular blocky; slightly hard, friable; many roots; 
mildly alkaline; gradual smooth boundary. 

B21—20 to 27 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak coarse prismatic structure 
parting to weak medium subangular blocky; slightly 
hard, friable; common roots; few fine accumulations 
of carbonate; slight effervescence; mildly alkaline; 
gradual smooth boundary. 

B22—27 to 36 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak coarse prismatic structure; 
slightly hard, friable; common roots; few fine accu- 
mulations of carbonate occurring as threads; slight 
effervescence; mildly alkaline; gradual smooth 
boundary. 

C1—36 to 46 inches; brown (10YR 5/3) loam stratified 
with thin layers of fine sandy loam, dark brown 
(10YR 3/3) moist; weak coarse prismatic structure; 
slightly hard, friable; common roots; slight efferves- 
cence; mildly alkaline; gradual smooth boundary. 

C2—46 to 60 inches; pale brown (10YR 6/3) clay loam, 
brown (10YR 4/3) moist; massive; hard, friable; few 
roots; common fine and medium accumulations of 
carbonate; slight effervescence; mildly alkaline. 


The solum ranges from 30 to more than 50 inches in 
thickness. It is loam, silt loam, or clay loam. The depth to 
free carbonates dominantly is 20 to 30 inches but ranges 
from 20 to 40 inches. The mollic epipedon is more than 
20 inches thick. 

The A horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 or 2. It is neutral or slightly acid. The B and 
C horizons have hue of 10YR or 2.5Y, value of 4 to 6 (2 
to 4 moist), and chroma of 1 to 3. They are mildly 
alkaline or moderately alkaline. The C horizon commonly 
is Stratified with loam, silt loam, fine sandy loam, or clay 
loam. Clay loam glacial till is at a depth of 40 to 60 
inches in some pedons. 


Davison series 


The Davison series consists of deep, moderately well 
drained soils formed in loamy glacial till or loamy glacial 
melt water deposits. Permeability is moderate in the 
solum and moderate or moderately slow in the underly- 
ing material. These soils are on low rises adjacent to 
swales and depressions in the uplands. Slopes range 
from 0 to 5 percent. 

Davison soils are near Bonilla, Clarno, Crossplain, and 
Hand soils. All of those adjacent soils lack a calcic 
horizon. In addition, Crossplain soils are finer textured in 
the subsoil than Davison soils. 

Typical pedon of Davison loam, in an area of Clarno- 
Davison loams, 2 to 5 percent slopes, 180 feet east and 
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2,050 feet north of the southwest corner of sec. 13, T. 
103 М., В. 56 W. 


А1--0 to 7 inches; very dark gray (10ҮН 3/1) loam, 
black (10YR 2/1) moist; weak medium and fine 
granular structure; slightly hard, friable; common 
roots; strong effervescence; mildly alkaline; clear 
smooth boundary. 

ACca—7 % 14 inches; grayish brown (2.5Ү 5/2) and light 
brownish gray (2.5Y 6/2) clay loam, very dark gray- 
ish brown (2.5Y 3/2) and dark grayish brown (2.5Y 
4/2) moist; weak coarse prismatic structure parting 
to weak medium subangular blocky; hard, friable; 
common roots; many fine and medium accumula- 
tions of carbonate; violent effervescence; mildly al- 
kaline; gradual smooth boundary. 

Cica—14 to 22 inches; light yellowish brown (2.5Y 6/4) 
clay loam, light olive brown (2.5Y 5/4) moist; few 
fine faint light olive brown (2.5Y 5/6) mottles; weak 
coarse prismatic structure parting to weak medium 
subangular blocky; hard, friable; common roots; 
common fine and medium dark concretions of iron 
and manganese oxide; many fine and medium accu- 
mulations of carbonate; violent effervescence; mildly 
alkaline; clear smooth boundary. 

C2—22 to 32 inches; light yellowish brown (2.5Y 6/3) 
clay loam, olive brown (2.5Y 4/3) moist; common 
fine distinct olive (2.5Y 4/6) and gray (5Ү 5/1) mot- 
tles; weak coarse prismatic structure parting to weak 
medium subangular blocky; hard, friable; common 
roots; many fine striations of gypsum; strong ef- 
fervescence; moderately alkaline; diffuse wavy 
boundary. 

C3cs—32 to 48 inches; pale olive (5Y 6/3) clay loam, 
olive (БҮ 4/3) moist; common medium distinct 
strong brown (7.5YR 5/6) and common fine distinct 
gray (5Y 5/1) mottles; massive; hard, friable; few 
roots; many fine and medium dark concretions of 
iron and. manganese oxide; common coarse nests of 
gypsum; strong effervescence; mildly alkaline; dif- 
fuse wavy boundary. 

C4cs—48 to 60 inches; pale olive (5Ү 6/4) clay loam, 
olive (5Ү 5/4) moist; common medium prominent 
yellowish red (5YR 4/8) and common fine and 
medium distinct gray (5Y 5/1) mottles; massive; 
hard, firm; few roots; common medium and fine dark 
concretions of iron and manganese oxide; many 
coarse nests of gypsum; strong effervescence; 
mildly alkaline. 


The thickness of the mollic epipedon ranges from 7 to 
15 inches. Free carbonates are at the surface or within 6 
inches of the surface. These soils are mildly alkaline or 
moderately alkaline throughout. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It is loam or silt loam. Some pedons 
lack an AC horizon. The C horizon has hue of 2.5Y or 
5Y, value of 5 to 7 (4 or 5 moist), and chroma of 2 to 4. 
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It is dominantly loam, clay loam, or silt loam. In some 
pedons, however, it has strata of fine sandy loam and 
fine sand in the lower part. 


Delmont series 


The Delmont series consists of somewhat excessively 
drained soils formed in loamy material 10 to 20 inches 
deep over glacial outwash sand and gravel. Permeability 
is moderate in the solum and rapid in the underlying 
sand and gravel. These soils are on high terraces and 
outwash plains. Siopes range from 0 to 6 percent. 

Delmont soils are near Blendon, Enet, Hand, and 
Talmo soils. Blendon and Hand soils do not have sand 
and gravel in the underlying material. Enet soils have 
sand and gravel at a depth of 20 to 40 inches. Talmo 
soils lack a B horizon and have sand and gravel within a 
depth of 10 inches. 

Typical pedon of Delmont loam, in an area of Del- 
mont-Enet loams, 0 to 3 percent slopes, 920 feet west 
and 480 feet south of the northeast corner of sec. 21, T. 
101 N., В. 56 W. 


Ар—0 to 9 inches; dark gray (10ҮН `4/1) loam, black 
(10ҮН 2/1) moist; weak fine granular structure; 
slightly hard, friable; common roots; neutral; clear 
smooth boundary. 

B21—9 to 13 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak coarse prismatic structure 
parting to weak fine subangular blocky; slightly hard, 
friable; neutral; gradual smooth boundary. 

B22—13 to 17 inches; dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
weak coarse prismatic structure parting to weak fine 
subangular blocky; slightly hard, friable; neutral; 
clear wavy boundary. 

ІС--17 to 60 inches; multicolored sand and gravel; 
single grained; loose; strong effervescence; mildly 
alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 10 to 20 inches. The depth to 
sand and gravel and the thickness of the mollic epipe- 
don range from 12 to 20 inches. 

The A and B horizons have value of 3 to 5 (2 or 3 
moist) and chroma of 1 or 2. They are neutral or mildly 
alkaline. The B horizon is sandy loam in some pedons. 
The ИС horizon is multicolored and is mildly alkaline or 
moderately alkaline. | 


Dudley series 


The Dudley series consists of deep, somewhat poorly 
drained, sodium affected soils formed in firm clay loam 
glacial till on uplands. Permeability is very slow in the 
subsoil and moderately slow in the underlying material. 
Slopes are less than 3 percent. 

Dudley soils are near Clarno, Crossplain, Davison, and 
Tetonka soils. All of those adjacent soils lack а natric 
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horizon. In addition, Clarno and Davison soils contain 
less clay in the control section than Dudley soils. 

Typical pedon of Dudley loam, in an area of Cross- 
plain-Dudley complex, 1,151 feet east and 250 feet north 
of the southwest corner of sec. 2, T. 104 N., R. 56 W. 


A1—0 to 7 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak medium and fine granular 
structure; slightly hard, friable; many fine roots; 
medium acid; clear smooth boundary. 

A2—7 {о 10 inches; gray (10YR 5/1) silt loam, very dark 
gray (10YR 3/1) moist; weak medium and thin platy 
structure; slightly hard, friable; common roots; slight- 
ly acid; clear smooth boundary. 

B21—10 to 15 inches; dark gray (10ҮН 4/1) clay loam, 
black (10YR 2/1) moist; moderate coarse columnar 
structure parting to strong medium subangular 
blocky; thin nearly continuous gray (10YR 5/1) coat- 
ings on tops of columns; very hard, firm, sticky and 
plastic; common roots between peds, very few fine 
roots in peds; mildly alkaline; gradual smooth bound- 


ary. 

‘B22t—15 to 20 inches; dark grayish brown (2.5Y 4/2) 
clay, very dark grayish brown (2.5Y 3/2) moist; 
strong medium prismatic structure parting to strong 
medium subangular blocky; extremely hard, very 
firm, sticky and plastic; thin continuous coatings on 
faces of peds, black (10YR 2/1) moist; few roots 
between peds; moderately alkaline; diffuse irregular 
boundary. 

B23tcs—-20 to 27 inches; grayish brown (2.5Y 5/2) clay, 
very dark grayish brown (2.5Y 3/2) moist; common 
fine distinct light olive brown (2.5Y 5/6) mottles; 
moderate coarse prismatic structure parting to 
strong medium subangular blocky; very hard, firm, 
sticky and plastic; thin patchy coatings on vertical 
faces of peds, very dark grayish brown (10ҮН 3/2) 
moist; many medium nests of gypsum; moderately 
alkaline; diffuse irregular boundary. 

B3cs—27 to 35 inches; light yellowish brown (2.5Y 6/4) 
clay loam, olive brown (2.5Y 4/4) moist; common 
fine distinct yellowish brown (10YR 5/6) and olive 
(5Y 5/4) mottles; moderate coarse prismatic struc- 
ture; hard, very firm, slightly sticky and slightly plas- 
tic; thin patchy coatings on vertical faces of peds, 
very dark grayish brown (10YR 3/2) moist; fine dark 
concretions of iron and manganese oxide; many fine 
nests of gypsum; slight effervescence; moderately 
alkaline; diffuse irregular boundary. 

C1—35 to 48 inches; light gray (5Y 7/2) clay loam, olive 
gray (5Y 5/2) moist; common fine distinct yellowish 
brown (10YR 5/6) and common medium distinct 
gray (5Y 5/1) mottles; weak thick platy structure; 
hard, firm, slightly sticky and slightly plastic; strong 
effervescence; moderately alkaline; diffuse irregular 
boundary. 

C2ca—48 to 60 inches; light olive gray (SY 6/2) clay 
loam, olive gray (5Y 4/2) moist; many fine and 
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medium distinct gray (БҮ 5/1) and yellowish brown 
(10YR 5/6) mottles; weak medium subangular 
blocky structure; hard, firm, slightly sticky and slight- 
ly plastic; common fine dark concretions of iron and 
manganese oxide; few fine striations of gypsum; 
many large accumulations of carbonate; strong ef- 
fervescence; moderately alkaline. 


The thickness of the solum ranges from 19 to 47 
inches. The thickness of the mollic epipedon ranges 
from 20 to 40 inches. The depth to free carbonates and 
gypsum ranges from 16 to 40 inches. 

The А1 horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 or 2. The A2 horizon has value of 5 or 6 (3 
or 4 moist) and chroma of 1 or 2. Тһе А1 and А2 
horizons range from medium acid to neutral. They are 
mixed in most cultivated areas. The B2t horizon has hue 
of 2.5Y ог 10ҮН, value of 3 to 5 (2 or 3 moist), and 
chroma of 1 or 2. It ranges from slightly acid to moder- 
ately alkaline. The C horizon has hue of 2.5Y or 5Y, 
value of 5 to 7 (4 to 6 moist), and chroma of 2 to 4. It is 
mildly alkaline to strongly alkaline. 


Egan series 


The Egan series consists of deep, well drained soils 
formed in a thin mantle of silty glacial drift over clay 
loam glacial till. Permeability is moderate in the solum 
and moderately slow in the underlying material. These 
soils are on uplands. pe range from 0 to 9 percent. 

Egan soils are near Ethan, Wentworth, Whitewood, 
and Worthing soils. Ethan soils formed in clay loam gla- 
cial ШІ and have carbonates at or near the surface. 
Wentworth soils are deeper over glacial till than Egan 
Soils. The somewhat poorly drained Whitewood soils 
have a mollic epipedon that is more than 20 inches 
thick. The very poorly drained Worthing soils have an 
argillic horizon. 

Typical pedon of Egan silty clay loam, in an area of 
Egan-Ethan complex, 5 to 9 percent slopes, 207 feet 
west and 1,690 feet north of the southeast corner of 
sec. 25, Т. 103 М., В. 53 W. 


Ар--0 to 9 inches; dark grayish brown (10YR 4/2) silty 
clay loam, very dark brown (10YR 2/2) moist; weak 
medium and fine granular structure; hard, very fri- 
able; neutral; clear smooth boundary. 

B21—9 to 15 inches; brown (10YR 4/3) silty clay loam, 
dark brown (10YR 3/3) moist; weak coarse prismat- 
ic structure parting to weak medium subangular 
blocky; hard, very friable; neutral; gradual smooth 
boundary. 

B22—15 to 21 inches; brown (10YR 5/3) silty clay loam, 
brown (10YR 4/3) moist; weak coarse prismatic 
structure parting to weak medium subangular blocky; 
hard, friable; neutral; gradual smooth boundary. 

B3ca—21 to 27 inches; brown (10YR 5/3) silty clay 
loam, brown (10YR 4/3) moist; few fine faint yellow- 
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ish brown (10YR 5/6) mottles; weak coarse prismat- 
іс structure; hard, friable; common fine accumula- 
tions of carbonate; strong effervescence; mildly al- 
kaline; gradual smooth boundary. 

ІСІса--27 to 42 inches; light brownish gray (2.5Y 6/3) 
clay loam, dark grayish brown (2.5Y 4/3) moist; 
common fine distinct yellowish brown (10ҮН 5/6) 
and gray (5Ү 5/1) mottles; massive; hard, firm; 
common fine accumulations of carbonate; strong ef- 
fervescence; mildly alkaline; diffuse wavy boundary. 

liC2—42 to 60 inches; light yellowish brown (2.5Y 6/4) 
clay loam, olive brown (2.5Y 4/4) moist; common 
fine distinct yellowish brown (10YR 5/6) and 
common fine and medium distinct gray (БУ 5/1) 
mottles; massive; hard, firm; strong effervescence; 
moderately alkaline. 


The thickness of the solum, or the depth to clay loam 
glacial till, ranges from 20 to 40 inches. The depth to 
free carbonates is 15 to 25 inches. The mollic epipedon 
is 8 to 18 inches thick. 

The A horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 or 2. The B horizon has hue of 10YR or 
2.5Y, value of 4 to 6 (3 or 4 moist), and chroma of 2 to 
4. The A and B horizons are silt loam in some pedons. 
The A and B2 horizons are neutral or slightly acid. The 
ВЗса horizon extends into the ИС horizon in some 
pedons. The ИС horizon has hue of 2.5Y ог БҮ, value of 
5 to 7 (4 or 5 moist), and chroma of 2 to 4. It is loam in 
some pedons. The accumulations of carbonate in this 
horizon are common or many and fine to large. The 
mottles are inherited from the parent material. 


Enet series 


The Enet series consists of well drained soils formed 
in loamy material 20 to 40 inches deep over glacial 
outwash sand and gravel. Permeability is moderate in 
the solum and rapid in the underlying sand and gravel. 
These soils are on high terraces and outwash plains. 
Slopes range from 0 to 3 percent. 

Enet soils are near Blendon, Delmont, Hand, and 
Talmo soils. Blendon and Hand soils do not have sand 
and gravel in the underlying material. Delmont soils have 
sand and gravel at a depth of 10 to 20 inches. Talmo 
soils do not have a B horizon and have sand and gravel 
within a depth of 10 inches. 

Typical pedon of Enet loam, in an area of Delmont- 
Enet loams, 0 to 3 percent slopes, 350 feet west and 
420 feet north of the southeast corner of sec. 17, T. 103 
N., В. 53 W. 


А1—0 to 9 inches; very dark gray (10ҮН 3/1) loam, 
black (10YR 2/1) moist; weak medium subangular 
blocky structure parting to moderate medium and 
fine granular; slightly hard, friable; many roots; 
medium acid; clear smooth boundary. 

B2—9 to 20 inches; very dark gray (10YR 3/1) loam, 
black (10YR 2/1) moist; moderate coarse prismatic 
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structure parting to moderate medium subangular 
blocky; hard, friable; many roots; neutral; clear wavy 
boundary. 

B3ca—20 to 25 inches; dark brown (10YR 4/3) loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium prismatic structure parting to weak medium 
subangular blocky; slightly hard, friable; common 
roots; few fine accumulations of carbonate; slight 
effervescence; mildly alkaline; gradual wavy bound- 


ary. 

ІС1--25 to 36 inches; brown (10YR 5/3) sand and 
gravel, dark brown (10YR 4/3) moist; single grained; 
loose; few roots; slight effervescence; mildly alka- 
line; gradual wavy boundary. 

1С2--36 to 60 inches; multicolored sand and gravel; 
single grained; loose; slight effervescence; mildly al- 
kaline. 


The thickness of the solum and of the mollic epipedon 
ranges from 20 to 40 inches and commonly is the same 
as the depth to sand and gravel. The depth to free 
carbonates also ranges from 20 to 40 inches. In some 
pedons the solum is leached of carbonates. 

The A horizon has value of 3 or. 4 (2 or 3 moist) and 
chroma of 1' or 2. It is medium acid or slightly acid. The 
B horizon has value of 3 to 5 (2 or 3 moist) and chroma 
of 1 to 3. It is sandy loam in some pedons and is neutral 
or mildly alkaline. The ІІС horizon is multicolored and is 
mildly alkaline or moderately alkaline. In some pedons it 
has strata of sandy loam. 


Ethan series 


The Ethan series consists of deep, well drained soils 
formed in glacial till and loamy glacial melt water depos- 
its. Permeability is moderate in the solum and moderate 
or moderately. slow in the underlying material. These 
soils are on uplands. Slopes range from 3 to 15 percent. 

Ethan soils commonly are near Betts, Clarno, Egan, 
Hand, and Wentworth soils. Betts soils lack a mollic 
epipedon. Clarno, Egan, Hand, and Wentworth soils are 
leached of carbonates to a greater depth than Ethan 
soils. In addition, Egan and Wentworth soils contain 
more silt in the subsoil. 

Typical pedon of Ethan loam, 6 to 9 percent slopes, 
430 feet west and 205 feet north of the southeast corner 
of sec. 18, T. 101 N., В. 53 W. 


Ар--0 to 9 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium subangular blocky structure parting to weak 
fine granular; slightly hard, very friable; strong ef- 
fervescence; mildly alkaline; abrupt smooth bound- 
ary. 

ACca—9 to 22 inches; light brownish gray (2.5Y 6/2) 
loam, olive brown (2:5Y 4/3) moist; weak coarse 
prismatic structure; hard, friable; many fine and 
medium accumulations of carbonate; violent ef- 
fervescence; mildly alkaline; gradual wavy boundary. 
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C1—22 to 40 inches; pale yellow (2.5Y 714) clay loam, 
light olive brown (2.5Y 5/4) moist; few fine faint 
yellowish brown (10YR 5/6) mottles; massive; hard, 
friable; strong effervescence; mildly alkaline; gradual 
wavy boundary. 

C2—40 to 60 inches; pale yellow (2.5Y 7/4) clay loam, 
light olive brown (2.5Y 5/4) moist; common fine dis- 
tinct yellowish brown (10ҮН 5/6) and gray (БҮ 5/1) 
mottles; massive; hard, friable; strong effervescence; 
mildly alkaline. 


The mollic epipedon is 7 to 10 inches thick. The solum 
typically is calcareous, but the upper 6 inches is leached 
in some areas that support native grasses. The B hori- 
zon commonly is mixed with the A horizon in cultivated 
areas. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. It is clay loam or loam and is slightly 
acid to mildly alkaline. Some pedons in uncultivated 
areas have a B2 horizon. The C horizon has hue of 2.5Y 
or 5Y, value of 5 to 7 (4 to 6 moist), and chroma of 2 to 
4. It is loam, silt loam, or clay loam and is mildly alkaline 
or moderately alkaline. The mottles in this horizon are 
inherited from the parent material. 


Hand series 


The Hand series consists of deep, well drained soils 
formed in loamy glacial melt water deposits. Permeability 
is moderate. These soils are on uplands. Slopes range 
from 0 to 6 percent. 

Hand soils commonly are near Bonilla, Crossplain, 
Davison, and Ethan soils and are similar to Clarno soils. 
Bonilla soils are moderately well drained. Clarno soils 
formed in loamy glacial till. Crossplain soils have ап 
argillic horizon and are poorly drained and somewhat 
poorly drained. Davison soils have a calcic horizon. 
Ethan soils are calcareous at or near the surface. 

Typical pedon of Hand loam, in an area of Hand- 
Bonilla loams, 0 to 3 percent slopes, 2,200 feet west and 
50 feet south of the northeast corner of sec. 29, T. 101 
N., R. 56 W. 


Ар—0 to 9 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak fine and medium granular 
structure; slightly hard, friable; neutral; abrupt 
smooth boundary. 

B21—9 to 13 inches; dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine prismatic structure parting to weak fine 
subangular blocky; hard, friable; neutral; gradual 
wavy boundary. 

B22—13 to 18 inches; brown (10YR 5/3) loam, dark 
brown (10YR 3/3) moist; weak medium prismatic 
structure parting to weak medium subangular blocky; 
hard, friable; neutral; clear wavy boundary. 

B3ca—18 to 36 inches; pale brown (10YR 6/3) loam, 
dark brown (10YR 4/3) moist; weak coarse prismat- 
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ic structure parting to weak fine and medium suban- 
gular blocky; slightly hard, friable; common fine ac- 
cumulations of carbonate; violent . effervescence; 
mildly alkaline; gradual wavy boundary. 

C—36 to 60 inches; light yellowish brown (2.5Y 6/4) very 
fine sandy loam, light olive brown (2.5Y 5/4) moist; 
few fine faint yellowish brown (10YR 5/6) mottles; 
weak coarse prismatic structure; slightly hard, very 
friable; violent effervescence; mildly alkaline. 


The solum ranges from 20 to 38 inches in thickness. 
The mollic epipedon is 8 to 20 inches thick. The depth to 
Нее carbonates ranges from 12 to 26 inches. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. The B2 horizon has value of 4 or 5 (3 
or 4 moist) and chroma of 2 or 3. The A and B2 horizons 
are neutral or slightly acid. They are loam or silt loam. 
Some pedons lack a ВЗса horizon. The B3ca and C 
horizons have hue of 10ҮН or 2.5Y, value of 6 or 7 (4 or 
5 moist), and chroma of 3 or 4. They are mildly alkaline 
or moderately alkaline. The C horizon is loam, silt loam, 
or very fine sandy loam and is stratified in some pedons. 
The mottles in this horizon are inherited from the parent 
material. 


Lamo series 


The Lamo series consists of deep, somewhat poorly 
drained soils formed in calcareous silty alluvium on 
bottom land. Permeability is moderately slow. Slopes are 
less than 2 percent. 

Lamo soils are near Bon, Chaska, Clamo, Davis, and 
Salmo soils. Bon, Chaska, and Davis soils contain more 
sand in the control section than Lamo soils. Clamo soils 
have a subsoil that is finer textured than that of Lamo 
soils. Salmo soils have soluble salts at or near the sur- 
face. 

Typical pedon of Lamo silty clay loam, 70 feet south 
and 310 feet east of the northwest corner of sec. 15, T. 
310 N., В. 53 W. 


Ар—0 to 10 inches; dark gray (10YR 4/1) silty clay 
loam, very dark gray (10YR 3/1) moist; weak fine 
granular structure; hard, friable, slightly plastic; worm 
casts, black (10ҮН 2/1) moist; slight effervescence; 
mildly alkaline; clear smooth boundary. 

A12—10 to 19 inches; dark gray (10YR 4/1) silty clay 
loam, very dark gray (10ҮН 3/1) moist; weak fine 
and medium granular structure; hard, friable, slightly 
plastic; worm casts, black (10YR 2/1) moist; strong 
effervescence; mildly alkaline; clear smooth bound- 


ary. 
A13—19 to 29 inches; very dark gray (10YR 3/1) silty 
clay loam, black (10YR 2/1) moist; few fine faint 
very dark grayish brown (2.5Y 3/2) mottles; weak 
coarse prismatic structure parting to moderate fine 
and medium granular; slightly hard, friable, slightly 
sticky and slightly plastic; common fine accumula- 
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tions of soluble salts; strong effervescence; moder- 
ately alkaline; diffuse wavy boundary. 

С1са-29 to 40 inches; dark gray (5Y 4/1) silty clay 
loam, dark olive gray (5Y 3/2) and black (5Y 2/1) 
moist; weak medium and fine granular structure; 
slightly hard, friable, slightly sticky and slightly plas- 
tic; few fine accumulations of salts; common fine 
and medium accumulations of carbonate; violent ef- 
fervescence; moderately alkaline; clear smooth 
boundary. 

Ab—40 to 51 inches; very dark gray (N 3/0) silty clay 
loam, black (N 2/0) moist; moderate medium and 
fine granular structure; slightly hard, firm, sticky and 
plastic; few coarse accumulations of carbonate; 
slight effervescence; moderately alkaline; gradual 
smooth boundary. 

C2—51 to 60 inches; dark gray (5Y 4/1) silty clay loam, 
dark olive gray (5Ү 3/2) moist; few fine faint olive 
(БҮ 4/4) mottles; massive; hard, firm, slightly sticky 
and slightly plastic; many coarse accumulations of 
carbonate; violent effervescence; moderately alka- 
line. 


The thickness of the solum ranges from 25 to 45 
inches and that of the mollic epipedon from 30 to more 
than 60 inches. Free carbonates typically are at the 
surface but in some pedons are leached from the upper 
10 inches. The control section is silty clay loam or silt 
loam and averages as low as 25 percent clay in some 
pedons and as high as 35 percent clay in others. These 
soils are mildly alkaline or moderately alkaline through- 
out. 

The A horizon has hue of 10YR or 2.5Y, value of 3 to 
5 (2 or 3 moist), and chroma of 1 or 2. It is silt loam in 
some pedons. The C horizon is neutral in color or has 
hue of 5Y or 2.5Y, value of 4 to 6 (2 to 4 moist), and 
chroma of 1 or 2. It is silt loam in some pedons and in 
some is stratified with loam, sandy loam, and silty clay. 
The Ab horizon, if it occurs, is neutral in color or has hue 
of 2.5Y or 5Y, value of 3 or 4 (2 moist), and chroma of 1. 
It is silty clay, clay, or silty clay loam. 


Salmo series 


The Salmo series consists of deep, poorly drained, 
moderately saline soils formed in calcareous loamy and 
silty alluvium. Permeability is moderately slow. These 
soils are on bottom land and in drainageways on up- 
lands. Slopes are less than 1 percent. 

Salmo soils are near Bon, Chaska, Clamo, and Lamo 
soils. None of those adjacent soils have soluble salts at 
the surface. 

Typical pedon of Salmo silty clay loam, 500 feet east 
and 1,260 feet north of the southwest corner of sec. 8, 
Т. 102 М., В. 53 W. 


А11ѕа—0 to 9 inches; very dark gray (М 3/0) silty clay 
loam, black (N 2/0) moist; weak fine and medium 
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granular structure; slightly hard, very friable, slightly 
plastic; many medium accumulations of salts; strong 
effervescence; mildly alkaline; clear smooth bound- 


ary. 

А12сѕѕа—9 to 16 inches; very dark gray (М 3/0) silty 
clay loam, black (N 2/0) moist; weak fine and 
medium granular structure; slightly hard, very friable, 
slightly plastic; many gypsum crystals; few fine accu- 
mulations of salts; strong effervescence; moderately 
alkaline; gradual smooth boundary. 

A13g—16 to 24 inches; dark gray (N 4/0) silty clay loam, 
black (2.5Y 2/1) moist; weak fine and medium 
granular structure; slightly hard, very friable, slightly 
plastic; strong effervescence; moderately alkaline; 
gradual smooth boundary. 

Cig—24 to 32 inches; gray (5Ү 5/1) silty clay loam, very 
dark gray (5Y 3/1) moist; weak fine and medium 
granular structure; hard, very friable, slightly plastic; 
strong effervescence; moderately alkaline; gradual 
smooth boundary. 

C2gca—32 to 46 inches; gray (5Y 5/1) silty clay loam, 
very dark gray (БҮ 3/1) moist; few fine faint olive 
gray (5Y 4/2) mottles; weak fine and medium granu- 
lar structure; slightly hard, very friable, slightly plas- 
tic; common fine and medium accumulations of car- 
bonate; violent effervescence; moderately alkaline; 
diffuse wavy boundary. 

C3g—46 to 60 inches; gray (5Y 5/1) clay loam, very 
dark gray (5Y 3/1) moist; common medium faint 
olive (5Y 4/3) mottles; massive; very hard, friable, 
slightly plastic; strong effervescence; moderately al- 
kaline. 


The thickness of the mollic epipedon ranges from 24 
to 40 inches or more. The control section dominantly is 
silty clay loam or silt loam and averages as low as 24 
percent clay in some pedons and as high as 35 percent 
clay in others. In some pedons it has fine strata of loam 
and clay loam. These soils are mildly alkaline or moder- 
ately alkaline throughout. 

The A horizon is neutral in color or has hue of 10YR, 
2.5Y, or 5Y, value of 3 or 4 (2 or 3 moist), and chroma of 
1 or less. The C horizon is neutral in color or has hue of 
2.5Y or 5Y, value of 4 to 6 (2 to 4 moist), and chroma of 
2 or less. It is stratified with loam or silt loam in some 
pedons. 


Talmo series 


The Talmo series consists of excessively drained soils 
formed in loamy material 7 to 10 inches deep over gla- 
cial outwash sand and gravel. Permeability is rapid. 
These soils are on uplands and high terraces. Slopes 
range from 6 to 15 percent. 

Talmo soils are near Betts, Delmont, Enet, and Ethan 
soils. Betts and Ethan soils are fine-loamy and do not 
have sand and gravel in the underlying material. Delmont 
and Enet soils are loamy to a depth of more than 10 
inches and are underlain by sand and gravel. 
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Typical pedon о! Тајто gravelly loam, іп ап area of 
Talmo-Betts complex, 6 to 15 percent slopes, 300 feet 
north and 1,775 feet west of the southeast corner of 
sec. 36, Т. 102 N., R. 55 W. 


Ар—0 to 7 inches; very dark grayish brown (10YR 3/2) 
gravelly loam, black (10YR 2/1) moist; weak 
medium granular structure; slightly hard, very friable; 
strong effervescence; mildly alkaline; abrupt wavy 
boundary. 

ІС--7 to 60 inches; multicolored sand and gravel; single 
grained; loose; strong effervescence; mildly alkaline. 


The thickness of the mollic epipedon and the depth to 
sand and gravel are 7 to 10 inches. Some pedons do 
not have free carbonates above the sand and gravel. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It is loam, sandy loam, or gravelly loam 
and is neutral or mildly alkaline. The ИС horizon is multi- 
colored. It is mildly alkaline or moderately alkaline. 


Tetonka series 


The Tetonka series consists of deep, poorly drained 
soils formed in loamy and clayey local alluvium. Perme- 
ability is very slow in the solum and slow in the underly- 
íng material. These soils are in depressions. Slopes are 
less than 1 percent. 

Tetonka soils are near Baltic, Canisteo, Crossplain, 
and Worthing soils. All of those adjacent soils lack an A2 
horizon. In addition, Baltic and Canisteo soils lack an 
argillic horizon. 

Typical pedon of Tetonka silt loam, 880 feet north and 
525 feet east of the southwest corner of sec. 20, T. 101 
N., R. 56 W. 


Ар—0 to 10 inches; dark gray (10YR 4/1) silt loam, 
black (10YR 2/1) moist; weak fine granular struc- 
ture; slightly hard, very friable; slightly acid; clear 
smooth boundary. 

А2--10 to 17 inches; gray (10YR 6/1) silt loam, dark 
gray (10YR 4/1) moist; weak thin platy structure 
parting to weak fine granular; slightly hard, very fri- 
able; neutral; abrupt wavy boundary. 

B&A—17 to 19 inches; dark gray (10YR 4/1) silty clay 
(B), black (10ҮН 2/1) moist, and gray (10ҮН 6/1) 
silty clay loam (A), dark gray (10ҮН 4/1) moist; 
weak medium prismatic structure parting to weak 
fine subangular blocky; slightly hard, friable, slightly 
sticky and slightly plastic; neutral; abrupt wavy 
boundary. 

B21tg—19 to 27 inches; gray (5Y 5/1) silty clay, very 
dark gray (5Ү 3/1) moist; moderate coarse prismatic 
structure parting to moderate fine subangular blocky; 
very hard, firm, sticky and plastic; neutral; gradual 
smooth boundary. 

B22tg—27 to 35 inches; gray (БҮ 5/1) silty clay, very 
dark gray (5Y 3/1) moist; moderate coarse prismatic 
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structure parting to moderate fine subangular blocky; 
extremely hard, very firm, sticky and plastic; neutral; 
gradual smooth boundary. 

B23tg—35 to 40 inches; olive gray (5Y 5/2) silty clay, 
dark olive gray (5Y 3/2) moist; moderate coarse 
prismatic structure parting to moderate medium su- 
bangular blocky; extremely hard, very firm, sticky 
and plastic; mildly alkaline; gradual smooth bound- 
ary. 

B3gca—40 to 47 inches; light olive gray (5Y 6/2) clay 
loam, olive gray (5Ү 4/2) moist; moderate medium 
prismatic structure; extremely hard, very firm, sticky 
and plastic; common fine accumulations of carbon- 
ate; strong effervescence; mildly alkaline; gradual 
smooth boundary. 

Cca—47 to 60 inches; light gray (5Y 7/2) clay loam, 
olive gray (5Y 5/2) moist; common fine distinct olive 
(5Y 5/6) mottles; massive; hard, friable, slightly 
sticky and slightly plastic; many fine accumulations 
of carbonate; violent effervescence; mildly alkaline. 


The thickness of the solum ranges from 40 to 60 
inches. The depth to free carbonates ranges from 36 to 
more than 60 inches. The mollic epipedon ranges from 
24 to 50 inches in thickness. 

Тһе Ар or А1 horizon has value of 4 or 5 (2 or 3 
moist) and chroma of 1 or 2. The A2 horizon has value 
of 5 to 7 (4 or 5 moist) and chroma of 1 or 2. The A 
horizon ranges from neutral to medium acid. The B&A 
horizon has colors and textures similar to those of the 
А2 and B2t horizons. The B2tg horizon has hue of IOYR, 
2.5Y, or 5Y, value of 4 or 5 (2 to 4 moist), and chroma of 
1 or 2. It ranges from slightly acid to mildy alkaline. It is 
clay, silty clay, clay loam, or silty clay loam. The C 
horizon has hue of 2.5Y or 5Y, value of 5 to 7 (3 to 5 
moist), and chroma of 2 or less. It is clay, silty clay, or 
clay loam and is mildly alkaline or moderately alkaline. 


Trent series 


The Trent series consists of deep, moderately well 
drained soils formed in a thin mantle of silty drift overly- 
ing clay loam glacial till. Permeability is moderate in the 
solum and moderately slow in the underlying material. 
These soils are in slight depressions or shallow swales 
in the uplands. Slopes are less than 3 percent. 

Trent sóils are near Egan, Ethan, Wentworth, and 
Whitewood soils. Egan, Ethan, and Wentworth soils are 
well drained. Whitewood soils are somewhat poorly 
drained. 

Typical pedon of Trent silt loam, 0 to 2 percent, 1,050 
feet south and 2,470 feet west of the northeast corner of 
sec. 27, T. 104 N., R. 58 W. 


Ар—0 to 10 inches; dark grayish brown (10YR 4/2) silt 
loam, black (10YR 2/1) moist; weak fine and 
medium granular structure; hard, very friable; neutral; 
clear smooth boundary. 
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B1—10 to 17 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; weak 
medium prismatic structure parting to weak fine and 
medium granular; slightly hard, very friable; neutral; 
gradual smooth boundary. 

B21—17 to 24 inches; dark grayish brown (10YR 4/2) 
silty clay loam, very dark grayish brown (10YR 3/2) 
moist; weak coarse prismatic structure parting to 
weak medium subangular blocky; hard, friable, 
slightly sticky and slightly plastic; neutral; gradual 
smooth boundary. 

B22—24 to 30 inches; dark grayish brown (10ҮН 4/2) 
silty clay loam, very dark grayish brown (10YR 3/2) 
moist; weak coarse prismatic structure parting to 
weak medium subangular blocky; hard, friable, 
slightly sticky and slightly. plastic; neutral; diffuse 
wavy boundary. | 

B3—30 to 38 inches; light brownish gray (2.5Y 6/3) silty 
clay loam, dark grayish brown (2.5Y 4/3) moist; few 
fine faint yellowish brown (10YR 5/6) mottles; weak 
coarse prismatic structure; hard, friable, slightly 
sticky and slightly plastic; neutral; diffuse wavy 
boundary. 

С1са—38 to 56 inches; very pale brown (10YR 7/3) silty 
clay loam, brown (10YR 5/3) moist; common fine 
distinct gray (5Ү 5/1) and yellowish brown (10ҮН 
5/6) mottles; massive; hard, friable, slightly sticky 
and slightly plastic; common fine accumulations of 
carbonate; strong effervescence; mildly alkaline; 
clear smooth boundary. 

ІС2са--56 to 60 inches; very pale brown (10YR 7/3) 
clay loam, brown (10YR 5/3) moist; common fine 
distinct gray (5Y 5/1) and yellowish brown (10YR 
5/6) mottles; massive; very hard, firm, slightly sticky 
and slightly plastic; common fine accumulations of 
carbonate; strong effervescence; mildly alkaline. 


The thickness of the solum ranges from 35 to 50 
inches. The mollic epipedon ranges from 20 to 30 inches 
in thickness. The depth to free carbonates ranges from 
30 to 50 inches. 

The A horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 or 2. It is silty clay loam in some pedons. 
The B2 horizon has hue of 10YR or 2.5Y, value of 4 to 6 
(3 or 4 moist), and chroma of 2 or 3. The A and B2 
horizons are neutral or slightly acid. The Cca horizon has 
hue of 10YR or 2.5Y, value of 6 or 7 (5 or 6 moist), and 
chroma of 2 or 3. It does not occur in some pedons. The 
ШСса horizon has colors similar to those of the Cca 
horizon. It does not occur in some pedons. Тһе Сса and 
ІСса horizons are mildly alkaline or moderately alkaline. 


Wentworth series 


The Wentworth series consists of deep, well drained 
soils formed in silty glacial drift on uplands. Permeability 
is moderate in the upper part of these soils and moder- 
ately slow in the underlying material. Slopes range from 
0 to 5 percent. 
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Wentworth soils are near Egan, Ethan, Trent, 
Whitewood, and Worthing soils. Egan soils are underlain 
by glacial till at a depth of 20 to 40 inches. Ethan soils 
аге fine-loamy. Trent and Whitewood soils are in swales. 
They have a mollic epipedon that is more than 20 inches 
thick. Worthing soils have an argillic horizon. They are 
very poorly drained. 

Typical pedon of Wentworth silty clay loam, 0 to 2 
percent slopes, 2,465 feet north and 250 feet west of 
the southeast corner of sec. 26, T. 102 N., R. 53 W. 


Ар—0 to 8 inches; dark grayish brown (10ҮН 4/2) silty 
clay loam, black (10YR 2/1) moist; moderate 
medium and fine granular structure; hard, friable; 
neutral; abrupt smooth boundary. 

B21—8 to 12 inches; dark grayish brown (10YR 4/2) 
silty clay loam, very dark grayish brown (10YR 3/2) 
moist; weak coarse prismatic structure parting to 
weak medium subangular blocky; hard, friable; neu- 
tral; clear smooth boundary. 

B22—12 to 16 inches; brown (10YR 5/3) silty clay loam, 
dark brown (10YR 3/3) moist; weak coarse prismat- 
іс structure parting. to weak medium subangular 
blocky; hard, friable; neutral; gradual smooth bound- 


ary. 

B23—16 to 20 inches; brown (10YR 5/3) silty clay loam, 
dark brown (10YR 4/3) moist; weak coarse prismat- 
ic structure parting to weak medium subangular 
blocky; slightly hard, friable; neutral; clear smooth 
boundary. 

ВЗса--20 to 30 inches; pale brown (10YR 6/3) silty clay 
loam, dark brown (10YR 4/3) moist; weak coarse 
prismatic structure; hard, friable; few roots; many 
medium and large accumulations of carbonate; 
strong effervescence; mildly alkaline; gradual 
smooth boundary. 

C1ca—30 to 45 inches; light gray (10YR 7/2) silty clay 
loam, brown (10 YR 5/3) moist; few fine faint yellow- 
ish brown (10YR 5/6) and common fine and medium 
distinct gray (БҮ 5/1) mottles; massive; hard, friable; 
common medium accumulations of carbonate; 
strong effervescence; mildly alkaline; clear smooth 
boundary. 

ІС2--45 to 60 inches; light gray (10YR 7/2) clay loam, 
brown (10YR 5/3) moist; common fine distinct 
strong brown (7.5YR 5/6) and gray (БҮ 5/1) mot- 
tles; massive; very hard, friable; few medium accu- 
mulations of carbonate; strong effervescence; mod- 
erately alkaline. 


The thickness of the solum ranges from 25 to 43 
inches. The mollic epipedon is IO to 19 inches thick. Тһе 
depth to free carbonates ranges from 20 to 36 inches. 

The A horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 or 2. It is silt loam in some pedons. The B2 
horizon has hue of 2.5Y or 10YR, value of 4 to 6 (3 or 4 
moist), and chroma of 2 to 4. The A and B2 horizons are 
neutral or slightly acid. The Cca and ИС horizons have 
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hue of 2.5Y or IOYR, value of 5 to 7 (4 ог 5 moist), and 
chroma of 2 or 3. They are mildly alkaline or moderately 
alkaline. The IIC horizon does not occur in some pedons. 
The mottles in this horizon are inherited from the parent 
material. 


Whitewood series 


The Whitewood series consists of deep, somewhat 
poorly drained soils formed in silty local alluvium. Perme- 
ability is moderately slow. These soils are in swales and 
narrow drainageways on uplands. Slopes are less than 2 
percent. 

Whitewood soils are near Egan, Wentworth, and Wor- 
thing soils and are similar to Trent soils. Egan and Went- 
worth soils are well drained. Worthing soils have a sub- 
soil that is finer textured than that of Whitewood soils. 
Trent soils are moderately well drained. 

Typical pedon of Whitewood silt loam, 1,336 feet east 
and 150 feet north of the southwest corner of sec. 25, T. 
101 N., R. 58 W. 


Ар—0 to 11 inches; dark gray (10ҮА 4/1) silt loam, 
black (10YR 2/1) moist; weak fine granular struc- 
ture; slightly hard, very friable; neutral; abrupt 
smooth boundary. 

Ai2—11 to 19 inches; dark gray (10ҮН 4/1) silt loam, 
black (10YR 2/1) moist; weak medium platy struc- 
ture; slightly hard, very friable; neutral; clear smooth 
boundary. 

B2—19 to 34 inches; dark gray (10YR 4/1) silt loam, 
black (10YR 2/1) moist; weak coarse prismatic 
structure; hard, very friable; neutral; gradual smooth 
boundary. 

C1—34 to 40 inches; grayish brown (2.5Y 5/2) silty clay 
loam, dark grayish brown (2.5Y 4/2) moist; common 
fine distinct strong brown (7.5YR 5/6) mottles; weak 
medium subangular blocky structure; very hard, fri- 
able; mildly alkaline; gradual smooth boundary. 

C2—40 to 48 inches; grayish brown (2.5Y 5/2) and light 
gray (10YR 6/1) silty clay loam, dark grayish brown 
(2.5Y 4/2) and dark gray (10YR 4/1) moist; common 
fine distinct strong brown (7.5YR 5/6) mottles; mod- 
erate fine subangular blocky structure; very hard, 
friable; mildly alkaline; gradual smooth boundary. 

C3—48 to 60 inches; olive gray (5Ү 5/2) silty clay loam, 
olive gray (БҮ 4/2) moist; common medium distinct 
brown (7.5YR 4/4) mottles; massive; very hard, fri- 
able; mildly alkaline. 


The thickness of the mollic epipedon ranges from 24 
to 36 inches. That of the solum ranges from 30 to more 
than 60 inches. These soils typically are leached of car- 
bonates but in some pedons are calcareous below a 
depth of 40 inches. 

The A horizon has value of 3 or 4 (2 ог 3 moist) and 
chroma of 1. it is silty clay loam in some pedons and is 
neutral or slightly acid. The B2 horizon has hue of IOYR, 
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2.5Y, or 5Y, value of 4 or 5 (2 to 4 moist), and chroma of 
1 or 2. It is silt loam, silty clay loam, or silty clay and is 
slightly acid to mildly alkaline. In some: pedons the lower 
part of the B horizon and the C horizon are gleyed. The 
C horizon has hue of 10YR, 2.5Y, or 5Y, value of 5 to 7 
(4 to 6 moist), and chroma of 1 or 2. It is clay in some 
pedons and is mildly alkaline or moderately alkaline. 
Some pedons have buried horizons of silty clay loam, 
silty clay, or clay below a depth of 40 inches. 


Worthing series 


The Worthing series consists of deep, very poorly 
drained soils formed in loamy and clayey local alluvium. 
Permeability is slow in the solum and moderately slow in 
the underlying material. These soils are in enclosed de- 
pressions in the uplands. Slopes are less than 1 percent. 

Worthing soils are similar to Baltic, Crossplain, and 
Tetonka soils and are near Wentworth soils. Baltic soils 
have lime at or near the surface and lack an argillic 
horizon. Crossplain soils are somewhat poorly drained 
and poorly drained. Tetonka soils have an A2 horizon. 
Wentworth soils are well drained. 

Typical pedon of Worthing silty clay loam, 534 feet 
north and 337 feet east of the southwest corner of sec. 
15, Т. 102 М., В. 56 W. 


А11—0 to 7 inches; dark gray (10ҮН 4/1) silty clay 
loam, black (10YR 2/1) moist; weak medium granu- 
lar structure; slightly hard, very friable; slightly acid; 
gradual smooth boundary. 

A12—7 to 16 inches; dark gray (10YR 4/1) silty clay 
loam, black (10YR 2/1) moist; weak medium granu- 
lar structure; hard, friable, sticky and plastic; neutral; 
clear smooth boundary. 

B21t—16 to 20 inches; dark gray (10YR 4/1) silty clay, 
very dark gray (10YR 3/1) moist; few fine faint yel- 
lowish brown (10YR 5/4) mottles; weak coarse pris- 
matic structure parting to moderate medium suban- 
gular blocky; hard, firm, sticky and plastic; neutral; 
clear smooth boundary. 

B22tg—20 to 38 inches; gray (5Ү 5/1) silty clay, very 
dark gray (БҮ 3/1) moist; moderate coarse prismatic 
structure parting to weak medium subangular blocky; 
hard, firm, sticky and plastic; neutral; gradual wavy 
boundary. 

B31g—38 to 48 inches; gray (5Y 5/1) clay loam, very 
dark gray (5Y 3/1) moist; moderate coarse prismatic 
structure parting to weak medium subangular blocky; 
slightly hard, very friable, sticky and plastic; mildly 
alkaline; gradual wavy boundary. 

Cg—48 to 60 inches; gray (5Y 5/1) clay юат, very dark 
gray (5Ү 3/1) moist; weak coarse prismatic structure 
parting to weak medium subangular blocky; slightly 
hard, very friable, sticky and plastic; mildly alkaline. 


The thickness of the solum ranges from 40 to more 
than 60 inches. The mollic epipedon is more than 35 
inches thick. 
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The A horizon has hue of 10YR or 2.5Y and value of 4 
(2 or 3 moist). It is silt loam in some pedons. The B2t 
horizon has hue of 10YR, 2.5Y, or БҮ and value of 3 to 5 
(2 or 3 moist). It is clay or silty clay loam in some 
pedons. The A and Bet horizons are neutral or slightly 
acid. The B3g and C horizons have hue of 2.5Y or 5Y 
and value of 5 or 6 (3 or 4 moist). They are silty clay, 
silty clay loam, or clay loam and are mildly alkaline or 
moderately alkaline. In some pedons the C horizon has 
common to many mottles and is calcareous. 


Formation and classification of the 
soils 


This section describes the major factors of soil forma- 
tion as they relate to the soils of McCook County. It also 
explains the system of soil classification currently used 
and assigns each soil series to the classes of that 
system. 


Factors of soil formation 


Soil forms when chemical and physical processes act 
on geologically deposited or accumulated material. The 
characteristics of the soil at any given point are deter- 
mined by the physical and mineralogical composition of 
the parent material, the climate under which the soil 
material has accumulated and existed since accumula- 
tion, the plant and animal life on and in the soil, the 
relief, and the length of time that the forces of soil 
formation have acted on the soil material. 

Climate and plant and animal life, chiefly plants, are 
active factors of soil formation. They act on the parent 
material and slowly change it to a natural body that has 
genetically related horizons. The effects of climate and 
plant and animal life are conditioned by relief. The parent 
material also affects the kind of soil profile that forms 
and, in extreme cases, determines it almost entirely. Fi- 
nally, time is needed for changing the parent material 
into a soil having genetically related horizons. Some time 
is always required for differentiation of soil horizons. Usu- 
ally, a long time is required for the development of dis- 
tinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can 
be made regarding the effect of any one factor unless 
conditions are specified for the other four. The following 
paragraphs relate the factors of soil formation to the 
soils in McCook County. 


Climate 


Climate directly influences the rate of chemical and 
physical weathering. McCook County has a continentia! 
climate marked by cold winters and hot summers. The 
average annual air temperature is about 47 degrees F. 
The average annual precipitation is about 23 inches, of 
which about 75 percent falls during the period April 
through September. 
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This climate favors a grassland ecosystem. As a result 
of the grass roots in the upper part of the soils, organic 
matter has accumulated. The precipitation is sufficient to 
leach carbonates in most soils to an average depth of 
about 20 inches. The climate is generally uniform 
throughout the county and thus as a separate factor 
does not differentiate the soils within the county. Addi- 
tional climatic data are given in the section "General 
nature of the county." 


Plant and animal life 


Living organisms play an important part in soil forma- 
tion. These include plants, animals, insects, earthworms, 
bacteria, and fungi. In McCook County the tall and mid 
prairie grasses have influenced soil formation more than 
other living organisms. As a result of these grasses, the 
surface layer of many soils has a moderate or high 
content of organic matter. Bonilla soils are an example. 

Earthworms, cicadas, and burrowing animals help 
keep the soil open and porous. Bacteria and fungi de- 
compose plant residue, thus releasing nutrients that 
plants use as food. 


Parent material 


Most of the soils in McCook County formed in glacial 
material that was derived from preglacial formations of 
granite, gneiss, limestone, sandstone, and shale. The 
glacier ground up and mixed these materials as it trans- 
ported them. It then redeposited them as it melted. 
Some deposits are unsorted material, or glacial till; 
others are material sorted either by water during deposi- 
tion or by wind and water after deposition. 

Silty drift is material that was deposited on glacial ice 
and then reworked by water as the glacier melted. Went- 
worth soils: formed in silty drift. Egan soils formed in a 
thin mantle of silty glacial drift over glacial till. 

Glacial till is a mixture of clay, silt, sand, and gravel 
that contains few to many cobblestones and boulders. 
The content of pebbles and cobblestones is higher than 
that in silty glacial drift. The proportion of each kind of 
material is determined by the kind of material picked up 
by the glacier.. Among the soils formed in glacial till are 
Betts, Clarno, and Ethan. 

Glacial outwash is sandy, gravelly, and loamy material 
deposited by glacial melt water. Delmont, Enet, and 
Talmo soils formed in loamy material underlain by sand 
and gravel within a depth of 40 inches. The outwash 
deposits occur as thin mantles over glacial till or glacial 
drift in some areas. Blendon soils are in areas where 
loamy and sandy outwash sediments are more than 40 
inches thick. Hand soils formed in loamy and silty 
outwash sediments. The silty sediments are in a strip 5 
to 10 miles wide west of the East Fork of the Vermillion 
River. | 

Bonilla, Davis, and Tetonka are examples of soils 
formed partly or entirely in local alluvium washed in from 
adjacent sloping upland soils. Bon, Chaska, Clamo, 
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(ато, and Salmo soils formed іп alluvium deposited by 
streams. 


Rellef 


Relief affects drainage, runoff, erosion, plant cover, 
and soil temperature. Betts are examples of soils that 
lose much rainfall because of excessive runoff. As a 
result of the excessive runoff, less moisture enters the 
soil and more soil is lost through erosion. These soils are 
calcareous at or near the surface. The layers in which 
organic matter accumulates are thin. 

The runoff rate is slower on Clarno, Hand, and Went- 
worth soils than on Betts soils. As a result, more mois- 
ture enters the soil and the layers in which organic 
matter accumulates are thicker. Also, these soils are 
calcareous at a depth of more than 10 inches. 

Bonilla and Trent soils are in swales that receive extra 
moisture in the form of runoff from adjacent soils. The 
layers in which organic matter accumulates are thicker 
than those in Clarno, Hand, and Wentworth soils. Also, 
carbonates are leached to a greater depth. Drainage is 
impeded іп the soils іп some low areas. The high, fluctu- 
ating water table in these soils favors the concentration 
of salts. Salmo soils are an example. 


Time 


The length of time that the climate, plant and animal 
life, and relief have affected the parent material deter- 
mines the kind of soils that form. All of the soils in 
McCook County are young. The youngest are those on 
active flood plains, such as Bon, Chaska, and Lamo 
soils. 


Classification of the soils 


The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Readers interested in further details about the 
system should refer to "Soil taxonomy" (7). 

The system of classification has six categories. Begin- 
ning with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. In 
this system the classification is based on the different 
soil properties that can be observed in the field or those 
that can be inferred either from other properties that are 
observable in the field or from the combined data of soil 
science and other disciplines. The properties selected 
for the higher categories are the result of soil genesis or 
of factors that affect soil genesis. In table 17, the soils of 
the survey area are classified according to the system. 
Categories of the system are discussed in the following 
paragraphs. . 

ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of 
dominant soil-forming processes that have taken place. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 
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SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that are selected to 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Ustoll (Ust, meaning intermittent 
dryness, plus o//, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; 
soil moisture and temperature regimes; and base status. 
Each great group is identified by the name of a suborder 
and a prefix that suggests something about the proper- 
ties of the soil. An example is Haplustolls (Hap/, meaning 
simple horizons, plus usto//s, the suborder of Mollisols 
that have an ustic moisture regime). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the great 
groups, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other 
orders, suborders, or great groups; and the extragrades, 
which have some properties that are representative of 
the great groups but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective Турс identifies the subgroup that is 
thought to typify the great group. An example is Typic 
Haplustolls. 

FAMILY. Families are established within a subgroup on 
the basis of similar physical and chemical properties that 
affect management. Among the properties considered in 
horizons of major biolagical activity below plow depth are 
particle-size distribution, mineral content, temperature 
regime, thickness of the soil penetrable by roots, consis- 
tence, moisture equivalent, soil slope, and permanent 
cracks. A family name consists of the name of a sub- 
group and a series of adjectives. The adjectives are the 
class names for the soil properties used as family differ- 
entiae. An example is fine-loamy, mixed, mesic Typic 
Haplustolls. 

SERIES. The series consists of soils that formed in a 
particular kind of material and have horizons that, except 
for texture of the surface soil or of the underlying sub- 
stratum, are similar in differentiating characteristics and 
in arrangement in the soil profile. Among these charac- 
teristics are color, texture, structure, reaction, consis- 
tence, and mineral and chemical composition. 
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Glossary 


Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim. An area difficult to reclaim after the re- 
moval of soil for construction and other uses. Reve- 
getation апа erosion control are extremely difficult. 

Association, soil. A group of soils geographically asso- 
ciated in a characteristic repeating pattern and de- 
fined and delineated as a single map unit. 

Atterberg limits. The limits used in classifying soils on 
the basis of liquid limit and plasticity index. 

Avaitable water capacity (available moisture сарас- 
ity). The capacity of soils to hold water available for 
use by most plants. It is commonly defined as the 
difference between the amount of soil water at field 
moisture capacity and the amount at wilting point. It 
is commonly expressed as inches of water per inch 
of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as— 


inches 
Very OW нанда нанынан 0103 
ПР РА 3106 
ее іс ——————— 6 09 
На aa ККК КОККО ТГ О. Моге іһап 9 


Bottom land. Тһе normal flood plain of a stream, sub- 
ject to frequent flooding. 

Calcareous soil. A soil containing enough calcium саг- 
bonate (commonly with magnesium carbonate) to 
effervesce (fizz) visibly when treated with cold, dilute 
hydrochloric acid. A soil having measurable amounts 
of calcium carbonate or magnesium carbonate. 

Chiseling. Tillage with an implement having one or more 
soil-penetrating points that loosen the subsoil and 
bring clods to the surface. A form of emergency 
tillage to control soil blowing. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
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class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Claypan. A slowly permeabl2 soil horizon that contains 
much more clay than the horizons above it. A clay- 
pan is commonly hard when dry and plastic or stiff 
when wet. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 centi- 
meters) in diameter. 

Complex, soil. A map unit of two or more kinds of soil 
occurring in such an intricate pattern that they 
cannot be shown separately on a soil map at the 
selected scale of mapping and publication. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate pres- 
sure between thumb and forefinger, but resistance is 
distinctly noticeable. : 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
"wire" when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented. —Нага; little affected by moistening. 

Contour stripcropping (or contour farming). Growing 
crops in strips that follow the contour. Strips of 
grass or close-growing crops are alternated with 
strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which classifica- 
tion is based. The thickness varies among different 
kinds of soil, but for many it is 40 or 80 inches (1 or 
2 meters). 

Crop residue management. Use of that part of plants 
or crops left in the field after harvest for protection 
and improvement of the soil. 

Cutbanks cave. Unstable walls of cuts made by earth- 
moving equipment. The soil sloughs easily. 

Deferred grazing. A delay in grazing until range plants 
have reached a specified stage of growth. Grazing is 
deferred in order to increase the vigor of forage and 
to allow desirable plants to produce seed. Contrasts 
with continuous grazing and rotation grazing. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered drain- 
age, which is commonly the result of artificial drain- 


age or irrigation but may бе caused by the sudden 
deepening of channels or the blocking of drainage 
outlets. Seven classes of natural soil drainage are 
recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are com- 
monly very coarse textured, rocky, or shallow. Some 
are steep. А! are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil readi- 
ly, but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. Mod- 
erately well drained soils are wet for only a short 
time during the growing season, but periodically for 
long enough that most mesophytic crops are affect- 
ed. They commonly have a slowly pervious layer 
within or directly below the solum, or periodically 
receive high rainfall, or both. 

Somewhat poorly drained. —Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
water table, additional water from seepage, nearly 
continuous rainfall, or a combination of these. 

Роопу drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are com- 
monly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly con- 
tinuous, they can have moderate or high slope gradi- 
ents, as for example in "hillpeats" and "climatic 
moors.” 
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Erosion. The wearing away of the land surface by run- 
ning water, wind, ice, or other geologic agents and 
by such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic proc- 
esses acting over long geologic periods and result- 
ing in the wearing away of mountains and the build- 
ing up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the ac- 
tivities of man or other animals or of a catastrophe 
in nature, for example, fire, that exposes a bare 
surface. 

Excess fines. Excess silt and clay. The soil does not 
provide a source of gravel or sand for construction 
purposes. 

Excess salts. Excess water soluble salts. Excessive 
salts restrict the growth of most plants. 

Fallow. Cropland left idie in order to restore productivity 
through accumulation of moisture. Summer fallow is 
common in regions of limited rainfall where cereal 
grains are grown. The soil is tilled for at least one 
growing season for weed control and decomposition 
of plant residue. 

Favorable. Favorable soil features for the specified use. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Flooding. The temporary covering of soil with water 
from overflowing streams, runoff from adjacent. 
slopes, and tides. Frequency, duration, and probable 
dates of occurrence are estimated. Frequency is 
expressed as none, rare, occasional, and frequent. 
None means that flooding is not probable; rare that 
it is unlikely but possible under unusual weather 
conditions; occasional that it occurs on an average 
of once or less in 2 years; and frequent that it 
occurs оп an average of more than once in 2 years. 
Duration is expressed as very brief if less than 2 
days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; Мо- 
vember-May, for example, means that flooding can 
occur during the period November through May. 
Water standing for short periods after rainfall or 
commonly covering swamps and marshes is not 
considered flooding. 

Flood plain. A nearly level alluvial plain that borders а 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Frost action. Freezing and thawing of soil moisture. 
Frost action can damage structures and plant roots. 

Glacial drift (geology). Pulverized and other rock materi- 
al transported by glacial ice and then deposited. 
Also the assorted and unassorted material deposit- 
ed by streams flowing from glaciers. 
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Glacial till (geology). Unassorted, nonstratified glacial 
drift consisting of clay, silt, sand, and boulders trans- 
ported and deposited by glacial ice. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as pro- 
tection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Gypsum. Hydrous calcium sulfate. 

Habitat. The natural abode of a plant or animal; refers to 
the kind of environment in which a plant or animal 
normally lives, as opposed to the range or део- 
graphical distribution. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. The major horizons of 
mineral soil are as follows: 

О horizon.—An organic layer, fresh and decaying 
plant residue, at the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming 
at or near the surface, in which an accumulation of 
humified organic matter is mixed with the mineral 
material. Also, a plowed surface horizon most of 
which was originally part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual 
concentration of sand and silt high in content of 
resistant minerals as a result of the loss of silicate 
clay, iron, aluminum, or a combination of these. 

B horizon.—The mineral horizon below ап А horizon. 
The B horizon is in part a layer of change from the 
overlying А to the underlying C horizon. The B hori- 
zon also has distinctive characteristics caused (1) by 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) by prismatic or blocky 
structure; (3) by redder or browner colors than those 
in the A horizon; or (4) by a combination of these. 
The combined A and B horizons are generally called 
the solum, or true soil. If a soil lacks a B horizon, 
the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
ing processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that from which 
the solum is presumed to have formed. If the materi- 
al is known to differ from that in the solum, the 
Roman numeral ІІ precedes the letter C. 

А layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an А or a B horizon. 

Hydrologic soil groups. Refers to soils grouped accord- 
ing to their runoff-producing characteristics. The 
chief consideration is the inherent capacity of soil 
bare of vegetation to permit infiltration. The slope 
and the kind of plant cover are not considered, but 
are separate factors in predicting runoff. Soils are 
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assigned to four groups. In group А are soils having 
a high infiltration rate when thoroughly wet and 
having a low runoff potential. They are mainly deep, 
well drained, and sandy or gravelly. In group D, at 
the other extreme, are soils having a very slow infil- 
tration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is un- 
drained. 

Irrigation. Application of water to soils to assist in pro- 
duction of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the latera! flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed uni- 
formly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler. —Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches ог 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled dis- 
tribution. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. Inadequate strength for supporting loads. 

Minimum tillage. Only the Шаде essential to crop pro- 
duction and prevention of soil damage. 

Moraine (geology). An accumulation. of earth, stones, 
and other debris deposited by a glacier. Types are 
terminal, lateral, medial, and ground. 

Outwash, glacial. Stratified sand and gravel produced 
by glaciers and carried, sorted, and deposited by 
water that originated mainly from the melting of gla- 
cial ice. Glacial outwash is commonly in valleys on 
landforms known as valley trains, outwash terraces, 
eskers, kame terraces, kames, outwash fans, or 
deltas. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
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plain is commonly smooth; where pitted, it is gener- 
ally low in relief. 

Parent material. The great variety of unconsolidated 
organic and mineral material in which soil forms. 
Consolidated bedrock is not yet parent material by 
this concept. 

Pedon. The smallest volume that can be called “а soil." 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly. The slow movement of water through the 
soil adversely affecting the specified use. 

Permeabllity. The quality that enables the soil to trans- 
mit water or air, measured as the number of inches 
per hour that water moves through the soil. Terms 
describing permeability are very s/ow (less than 0.06 
inch), s/ow (0.06 to 0.20 inch), moderately slow (0.2 
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate- 
ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches), 
and very rapid (more than 20 inches). 

Piping. Moving water forms subsurface tunnels or pipe- 
like cavities in the soil. 

Plasticity Index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Range (or rangeland). Land that, for the most part, 
produces native plants suitable for grazing by live- 
stock; includes land supporting some forest trees. 

Range condition. The health or productivity of forage 
plants on a given range, in terms of the potential 
productivity under normal climate and the best prac- 
tical management. Condition classes generally rec- 
ognized are—excellent, good, fair, and poor. The 
classification is based on the percentage of original, 
or assumed climax vegetation on a site, as com- 
pared to what has been observed to grow on it 
when well managed. 

Range site. An area of range where climate, soil, and 
relief are sufficiently uniform to produce a distinct 
kind and amount of native vegetation. 

Reaction, soll. The degree of acidity or alkalinity of a 
soil, expressed іп pH values. А soil that tests to pH 
7.0 is described as precisely neutral in reaction be- 
cause it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid........................ Below 4.5 
Very strongly acid... . 4.5 to 5.0 
Strongly acid........ 5.1 t0 5.5 
Medium acid.... 5.6 to 6.0 
Slightly acid. 6.1 t0 6.5 
Neutral......... 6.6 to 7.3 


Mildly alkaline...... 
Moderately alkaline. 
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Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged in stream channels 
from a drainage area. The water that flows off the 
land surface without sinking in is called surface 
runoff, that which enters the ground before reaching 
surface streams is called ground-water runoff or 
seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount 
that impairs growth of plants. A saline soil does not 
contain excess exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral frag- 
ments from 0.05 millimeter to 2.0 millimeters in di- 
ameter. Most sand grains consist of quartz. As a soil 
textural class, a soil that is 85 percent or more sand 
and not more than 10 percent clay. 

Seepage. The rapid movement of water through the soil. 
Seepage adversely affects the specified use. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual! mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 
divided by horizontal distance, then multiplied by 
100. Thus, a slope of 20 percent is a drop of 20 feet 
in 100 feet of horizontal distance. 

Slow intake. The slow movement of water into the soil. 

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 
centimeters) in diameter. Small stones adversely 
affect the specified use. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between speci- 
fied size limits. The names and sizes of separates 
recognized in the United States are as follows: very 
coarse sand (2.0 millimeters to 1.0 millimeter); 
coarse sand (1.0 to 0.5 millimeter); medium sand 
(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli- 
meter); very fine sand (0.10 to 0.05 millimeter); sift 
(0.05 to 0.002 millimeter); and clay (less than 0.002 
millimeter). 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in mature soil consists of the A 
and B horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and other plant 
and animal life characteristics of the soil are largely 
confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centi- 
meters) in diameter. 

Stripcropping. Growing crops in a systematic arrange- 
ment of strips or bands which provide vegetative 
barriers to wind and water erosion. 
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Structure, soil. The arrangement of primary soil parti- 
cles into compound particles or aggregates that are 
separated from adjoining aggregates. The principal 
forms of soil structure are—p/aty (laminated), pris- 
matic (vertical axis of aggregates longer than hori- 
zontal), columnar (prisms with rounded tops), blocky 
(angular or subangular), and granular. Structureless 
soils are either single grained (each grain by itself, 
as in dune sand) or massive (the particles adhering 
without any regular cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
soil, or partly worked into the soil, to provide protec- 
tion from soil blowing and water erosion after har- 
vest, during preparation of a seedbed for the next 
crop, and during the early growing period of the new 
crop. 

бирзо!. Technically, the B horizon; roughly, the part of 
the profile below ром depth. 

Subsolling. Tilling a soil below normal plow depth, ordi- 
narily to shatter a hardpan or claypan. 

Subsurface layer. Any surface soil horizon (A1, A2, or 
A3) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
about 4 to 10 inches (10 to 25 centimeters). Fre- 
quently referred to as the “plow layer," or the "Ap 
horizon." 

Surface soil. All of the A horizons. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that it can soak into the soil or flow slowly to a 
prepared outlet without harm. A terrace in a field is 
generally built so that the field can be farmed. A 
terrace intended mainly for drainage has a deep 
channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. А 
stream terrace is frequently called a second bottom, 
in contrast with a flood plain, and is seldom subject 
to overflow. A marine terrace, generally wide, was 
deposited by the sea. 
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Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, /оату sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," "fine," or "very 
fine." 

Thin layer. Otherwise suitable soil material too thin for 
the specified use. 

Till plain. An extensive flat to undulating area underlain 
by glacial till. 

Tilth, soil. The condition of the soil, especially the soil 
structure, as related to the growth of plants. Good 
tilth refers to the friable state and is associated with 
high noncapillary porosity and stable structure. A soil 
in poor tilth is nonfriable, hard, nonaggregated, and 
difficult to till. 

Topsoll (engineering).. Presumably a fertile soil or soil 
material, or one that responds to fertilization, ordi- 
narily rich in organic matter, used to topdress road- 
banks, lawns, and gardens. 

Water table. The upper limit of the soil or underlying 

rock material that is wholly saturated with water. 
Water table, apparent. A thick zone of free water in 
the soil. An apparent water table is indicated by the 
level at which water stands in an uncased borehole 
after adequate time is allowed for adjustment in the 
surrounding soil. 
Water table, perched. A water table standing above 
an unsaturated zone. Іп places an upper, or 
perched, water table is separated from a lower one 
by a dry zone. 

Wind stripcropping. Growing crops in narrow strips that 
run crosswise to the direction of the prevailing wind 
and without strict adherence to the contour of the 
land. 
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74 SOIL SURVEY 
TABLE 1. --TEMPERATURE AND PRECIPITATION 
стр нат заана пахана 
| Temperature* I Precipitation? 
i e fun zd — E AN Ава ар шы. 
| 1 n I 2 years in { | [2 years in 10] E 
| | i i 10 will пауе-- | Average | | will пауе-- | Average | 
Month ! Ауегаве | Ауегаве | Average} | путЬег of {Average} | inumber ог | Ауегаде 
| daily | daily | daily | Maximum i Minimum | growing | | Less | More | дауз withisnowfall 
| тах а тим ти пут | temperature itemperature! degree | ithan--ithan--10.10 inch} 
| } i ! higher { lower | days** | | | | or more | 
Н | | i than-- | than-- | PESE MENS ЖҮЗЕР | |_______ mE 
шыла NL NR. T SE T Units Гоа а T Tn T m 
4 ' ' 4 1 1 у 1 
Тапиағу----| 24.9 | 3.6 | 18.3 ! 50 ! -28 | 0 р .U3 i .05 | „714 1 i 3.9 
, 4 1 1 
' + ' О 4 I 1 1 1 1 
February---l 32.6 | 10.8 i 21.7 ! 60 ! -25 ! 11 р 75 1 „211 1.19 | 2 1 8.0 
i | ' i i i i i | i 
March------ | 41.9 | 20.6 | 31.3 | 71 i -12 ! 107 | 1.34 |. .64 | 1.90 | 3 i 7.7 
i I } i ' i 1 1 р i 
April------ | 61.4 | 35.2 | 18.3 | 8 | 15 | 261 | 2.12 | 1.26 | 2.88 | 5 | 2.0 
i i 1 i i i i 1 1 } | 
Мау-------- | 73.21 46.6 | 59.9 | 9з | 26 | 617 | 3.28 | 1.52 | 4.71 | 6 | .0 
i i i i 1 1 1 
дипе------- i 82.6 | 56.7 i 69.5 | 102 i 39 | 885 | 3.91 | 2.25 | 5.25 | 7 1 .0 
i i i i i i i i 1 i i 
July------- i 88.3 | 61.8 | 15.0 ! 102 i 45 i 1,085 | 3.06 | 1.74 | 4.13 | 6 | .0 
' 4 ' ' I 1 | i 
August-----| 86.8 | 59.9 | 73.4 р 102 ! 43 ! 1,035 | 2.53 1 1.52 I 3.43 i 5 i .0 
i ' ' ' i | | | 
Зербепбег--і 76.0 | 49.2 | 62.6 | 97 | 29 ! 678 | 2.13 i 1.05 i 3.01; 5 ! .0 
Н 4 ' ' 1 i i 1 
Осбобег----і 65.3 | 38.2 р 51,5 } 88 i 16 | 369 | 1.55 | .47 i 2.42 | 3 ! .5 
Н % 1 Li 4 1 i 
Моуетьег---; 45.1 1 23.8 | 34.4 | 72 | -4 | 46 | .901 .18 | 1.46 | 2 | 2.7 
i i | i ' } 1 | | 
Ресетђег---! 31.1 | 11.0 | 21.11 59 1 -20 І 14 | .81 | .30 | 1.21 | 2 | 1.2 
i Н і i i } 1 1 } 1 1 
i i i i i i | | 1 | } 
Уеаг----- | 59.11 34.8 1 16.91 105 i -28 1 5,108 | 22.81 118.30 127.09 | 47 i 32.0 
„йыз NEIN ЕЕЕ НЕНЕН Б EE ا‎ Кыс ا ا‎ emi. EDE = 
а 


** A growing degree day is а unit of heat available for plant growth. It 


Recorded in the period 1951-74 at Bridgewater, 5. Dak. Snow data from Alexandria, 5. Dak. 


can be calculated by adding the 


maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 


growth is minimal for the principal crops in the area (409 F). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


Probability 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- 


2 years in 10 
later than-- 


5 years in 10 
later than-- 


First freezing 
temperature 
in fall: 


1 year in 10 
earlier than-- 


2 years in 10 
earlier than-- 


5 years in 10 
earlier than-- 


1 
October 12 {September 29 jSeptember 22 

+ 

О 


October 22 


October 10 October 2 


Temperature* 
7545 8 | 28 F | 320F — 
or lower 1 ог lower | ог lower _ 

П + 
' ' 
' à 
i i 
i i 
t ' 
р M 
i i 

May 5 | Мау 15 | Мау 28 
+ 1 
| | 

April 28 | Мау 11 Мау 20 
£ ' 
| | 

April 15 | April 22 | May 4 
1 Ц 
! ' 
і 1 
1 i 
i } 
! | 
1 i 

October 7 {September 24 September 16 
' 
| | 
' 
1 
i | 
i i 
| 
i | 


* Recorded in the period 1951-74 at Bridgewater, 5. Dak. 


TABLE 3.--GROWING SEASON 


Probability 


years in 10 
years in 10 


years in 10 


N VI о о 


years in 10 


1 year in 10 


Daily minimum temperature 
during growing season* 


Higher | Higher | Higher — 
than i than І than 
24° Е | 28° Е 1 329 Е 
Рауз | Days H Days 

{з Ц 
M 1 

164 } 140 | 117 
1 1 
+ ' 

172 1 151 | 128 
1 1 
1 + 

189 | 170 | 150 
1 t 
1 р 

206 | 190 i 172 
+ 1 
t 1 

215 i 200 i 184 
, 4 
П 1 


* Recorded іп the period 1951-74 
at Bridgewater, S. Dak. 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


== —— a م‎ 
Map Soil name i Acres iPercent 
HDD H— s AQ 
| ' | 
' ' I 
Ba IBaltic silty clay 1о0ап------------------------------------------------------------- i 1,590 | 0.4 
Bb iBaltic silty clay loam, ропдей------------------.-..--.----.-.-.-----.-.-....-........----- Н 3,885 | Wel 
BcE iBetts loam, 15 to 40 percent 51о0ре5------------------------------------------------ | 8,590 | 2.3 
вав iBlendon loam, 0 to 5 percent в1орез------------------------------------------.-..... | 470 | 0.1 
Во | Воп 1оап------------------------------------------------------------------......... i 2,895 | 0.8 
Ca |Спазка loam, сһаппе1ей-------------------------------............................... ) 4,425 | 1.2 
Ср iClamo silty clay 1оап----------------------.-..-.---................................. 1 480 | 0.1 
Сев {С1агпо loam, 3 to 6 percent 51орез----------------2.--.--........................... 1 31,220 | 8.5 
Сес iClarno loam, 6 to 9 percent з1орез----------------------.-..-...................... Н 1,255 | 0.3 
Сад iClarno-Bonilla loams, 0 to 3 percent з1орез--------------------------....---------- } 42,095 | 11.8 
Сев iClarno-Davison loams, 2 to 5 percent 51орез-------------------------------.---.---- Н 11,985 | 3.2 
СҒА iClarno-Davison-Crossplain complex, 0 to 2 percent slopes--------------------------- ! 5,830 | 1.6 
ChB iClarno-Ethan loams, 3 to 6 percent з10рез------------------------------------------ } 11,180 } 3.0 
Ck iCrossplain clay 1оат--------------------------------------------------------------- Н 14,935 | 4.1 
Co ICrossplain-Clarno сопр1ех----------------------.-.....--..--.-.-.-.....--..--.-.............. i 92,025 | 24.9 
Сг {Crossplain-Dudley complex ------ - | 5,515 | 1.5 
рад iDavis loam, 0 to 3 percent з1орез------------------------------ --| 2,600 | 0.8 
DaB {Davis loam, 3 to 6 percent 310рез------------------.-.-............................ i 1,100 | 0.3 
DeB iDelmont loam, 3 to 6 percent з1оре8---------««-«----------------------------.---.---- i 4,460 | 1.2 
DnA iDelmont-Enet loams, 0 to 3 percent з|орез------------------------------------------ i 2,640 | 0.7 
Еас iEgan-Ethan complex, 5 to 9 percent в1орез------------------------------.----------- i 8,100 | 2.2 
EbC {Ethan loam, 6 to 9 percent slopes------------------------------2-----------------.--- H 15,100 | 3.8 
EcD iEthan-Betts loams, 9 to 15 percent slopes-----------------------------2---------.--- Н 10,655 | 2.9 
Нав {Напа loam, 3 to 6 percent в1орез------------------------------------.-.-.-.-........... | 8,750 | 2.4 
HbA iHand-Bonilla loams, 0 to 3 percent slopes------------------------------------------ | 6,820 } 1.8 
Нев iHand-Davison loams, 2 to 5 percent з1орев------------------------..---------------- | 8,085 | 2.2 
НдА iHand-Davison-Crossplain complex, 0 to 2 percent в1оре5----------------------------- | 4,975 | 1.3 
нев |Напа-Есћап loams, 3 to 6 percent з10рез------------------------------------------<-< | 10,695 | 2.9 
La Шато silty clay 1оап--------------------------------------------------------------- ! 1,150 | 0.3 
За ISalmo silty clay 1оап---------------------.-..-.-.................................... | 2,375 | 0.6 
TaD |Talmo-Betts complex, 6 to 15 percent 51орез----------------------................-.. ' 1,165 | 0.3 
Tb ITetonka silt Цоаш-----------------------------------------------------4------------ 1 11,075 | 3.0 
Те iITetonka-Canisteo сопр1ех-------------------------.-----.-..-..-....................-.-..--- | 2,120 | 0.6 
та iTrent silt loam, 0 to 2 percent 51орез-------------------...--...................... i 700 | 0.2 
TeD iTalmo soils, 6 to 15 percent зфорез------------------------------------ - | 820 | 0.2 
Мал Wentworth silty clay loam, 0 to 2 percent slopes----------------------- -į 2,840 | 0.8 
WbB Wentworth silty clay loam, 2 to 5 percent в1оре5---------------------------------.- 1 6,495 | 1.8 
мев iWentworth-Ethan complex, 2 to 5 percent в1оре8----------------------.-..------------. | 4,720 | 1,3 
WdA iWentworth-Trent-Tetonka complex, 0 to 3 percent з10рез----------------------------- | 1,550 | 0.4 
Wh iWhitewood silt 1оап---------------------------------------------------------------- | 2,715 | 0,7 
Wo Worthing silty clay 1оаш-------------------------------------------------- ----! 9,185 | 2.5 
| Мағгег------------------------------------------------------------------------- | 1,015 | 0.3 
I! t 1 
И pec | mom ci 
| Тоға1----------------------------............................ ............ | 369,280 | 100.0 
M ' 
И 1 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 


Absence of a 


Only arable soils are listed. 


yield figure indicates that the crop is seldom grown or is not suited] 


(All yields were estimated for a high level of management. 
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See footnote at end of table. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, 


one mule, five sheep, or five goats) for a period of 30 days. 


** Yields are for drained areas. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


[Soils not listed generally are not used as rangeland] 


— P 


1 

5011 паше апа ) 
map symbol i 
Ц 

1 


--------------------1------------------------------ң 


ВсЕ---------------- {Thin Upland---- 
Betts i 
| 
} 
i 
i 
| 
i 
i 
Са----------------- iSubirrigated--- 
Chaska 1 
Li 
р 
i 
Себ— E 15116у---------- 
С1агпо i 
| 
4 
1 
i 
i 
i 
i 
Cr#; i 
Crossplain-------- iOverflow------- 
' 
! 
} 
i 
1 
Пуд1еу------------ | СТаурап-------- 
Ц 
І 
4 
1 
Ц 
1 
n 
1 
1 
| 
i 
БеВ---------------- {Shallow To Gravel 
Delmont | 
1 
i 
i 
i 
} 
БпА”; i 
Delmont----------- iShallow To Gravel 
4 
| 
! 
| 
| 
Н 
Н 
Enet-------------- 1511%у---------- 


See footnote at end of table. 


Range site name 


r Total production 1^ 
1 1 
1 


iFavorable 
iNormal 
{Unfavorable 


(Favorable 
Normal 
{Unfavorable 


{Favorable 
iNormal 
{Unfavorable 


{Favorable 
iNormal 
Unfavorable 


Favorable 
Normal 
{Unfavorable 


{Favorable 
Normal 
{Unfavorable 


Favorable 
Normal 
Unfavorable 


Favorable 
iNormal 
{Unfavorable 


iKind of year | 
і 


T 
1 
' 
1 
П 
I 
П 
1 
П 
D 
П 
| 
' 
1 
П 
| 
4 
l 
' 
D 
П 
| 
П 
| 
П 
| 
П 
t 
| 
l 
1 
Џ 
П 
| 
' 
i 
! 
І 
+ 
і 
! 
1 
+ 
і 
1 
1 
Д 
i 
! 
І 
+ 
, 
П 
i 
1 
1 
1 
1 
' 
1 
1 
| 
1 
' 
Ц 
t 
у 
% 
1 
, 
1 
1 
р 
1 
1 
1 
р 
1 
1 
1 
à 
1 
1 
1 
1 
i 
1 
1 
1 
I 
' 
l 
' 
I 
' 
1 
' 
I 
' 
t 
' 
' 
' 
‘ 
1 
l 
1 
l 
1 
1 
1 
1 
1 
I 
' 
' 
' 
1 
1 
' 
' 
' 
1 
1 
J 
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79 
—— 
| Characteristic vegetation iCompo- 
Dry | Isition 
eight LL —Á— — s минаны 
Б7асге! | Pet 
' 1 
t 1 
3,120 iLittle bluestem--------------- | 45 
2,600 {Sideoats grama---------------- | 10 
1,820 |Needleandthread--------------- | 10 
ІРгаігіе dropseed-------------- | 10 
iBig bluestem------------------ 
iWestern wheatgrass 
15ейде------------------------- 
iLeadplant--------------------- 
1 
1 
5,500 {Big bluestem 
5,000 |Indiangrass- 
4,000 {Switchgrass- 
іЗейде------------------------- 
t 
t 
4,080 {Little bluestem--------------- 
3,400 Big bluestem------------------ 
2,380 |Western wheatgrass 
iGreen needlegrass----------- 
INeedleandthread--- 
lSideoats grama---------------- 
iBlue дгапа-------------------- 
ібейде-----е----------.......... 
i 
i 
5,760 {Big bluestem------------------ 
4,800 iGreen needlegrass------------- 
3,360 |Switchgrass 
iLeadplant--- 
iSedge------------------------- 
' l 
4,080 |Western wheatgrass 
3,400 {Green needlegrass-------- 
2,380 | Ва bluestem------------- 
iBlue grama-- 
іЗейде------- 
iSwitchgrass 
IInland saltgrass-------------- 
' 
i 
3,360 iNeedleandthread--------------- 
2,800 {Little bluestem---------- 
1,680 |Sedge-------------------- 
iSideoats grama----------- 
{Prairie dropseed 
iBlue grama--------------- 
{Plains тиһі1у------------------ 
1 
| 
3,360 iNeedleandthread--------------- 
2,800 {Little bluestem---------- 
1,680 iSedge-------------------- 
{Sideoats grama----------- 
iPrairie dropseed 
iBlue grama--------------- 
{Plains muhly------------------ 
1 
І 
4,560 {Big bluesteme----------------- 
3,800 {Little бімезбеп--- 
2,660 {Western wheatgrass-- 


iGreen needlegrass-------- 
iNeedleandthread---------- 
iSideoats grama----------- 
IBlue grama--------------- 
ISedge------------------------- 
1 

1 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


SEU RUE тр Total production | КЕРО МЕ 
5011 пате апа | Range site name i T | Characteristic vegetation | Сотро- 
map symbol H iKind of year | Dry | Isition 
пъ 1 إا ا ا‎ Е — weight |_____________________! ____ 
1 | TLb7eere! i Pot 
i | i | 1 
EbC------ ---------- 15116у------------------------- iFavorable | 3,960 Big bluestem------------------ } 30 
Есһап i {Normal I 3,300 iLittle bluestem-----------.--- } 15 
i iUnfavorable | 2,310 |Мезбегп wheatgrass------------ } 15 
i i ' iGreen needlegrass------------- | 10 
| i i iNeedleandthread--------------- | 10 
| i | 151деоабз grama--------- ------- | 5 
1 1 | {Blue grama 
i i 1 
1 | 1 
EcD* | і i 
Ethan------------- 15114у------------------------- iFavorable i 3,720 
i iNormal i 3,100 
| ‘Unfavorable } 2,170 
1 
| | | 
р i 
| } i i 
| i i | 
| } } | } 
Betts------------- ІТһіп Upland------------------- {Favorable | 3,120 {Little Б1иезбеп--------------- | 45 
) iNormal | 2,600 iSideoats дгапа---------------- ' 10 
| | УпРауогаЪ1е | 1,820 |Меей1еапаблгеай--------------- | 10 
i i | iPrairie dropseed-------------- 1 10 
| i | iBig bluestem------------------ 1 5 
i 1 1 Western wheatgrass------------ | 5 
i | } 15ейде------------------.-..... | 5 
| ! | iLeadplant-- - | 5 
| 1 [B | 
Sa------- -.-------- ISubirrigated--------- --------- {Favorable | 6,050 {Big Б1незбепе------- ---------- | 60 
Salmo | |Могта1 | 5,500 |Indiangrass--- 1 15 
! iUnfavorable į 4,400 iSwitchgrass--- i 10 
|| i i 15едве------------------------- 10 
1 1 1 1 
1 1 1 1 
TaD*: || } i '. 
Talmo------------- {Very Shallou------------------ iFavorable | 2,520 {Blue дғапа-------------------- 35 
| |Могта1 | 2,100 |Needleandthread-- 30 
| {Unfavorable | 1,260 {Sideoats grama--- 15 
| 1 | |бедце------------------------- 10 
1 i | 1 | 
Ве Е з------------- Thin Пр апй------------------- iFavorable | 3,120 Little bluestem--------------- | 45 
Н j Normal | 2,600 |Sideoats grama-- ==; 10 
| {Unfavorable | 1,820 |Needleandthread--------------- ! 10 
i | | ІРгаігіе dropseed-------------- } 10 
i i i IBig bluestem------------------ | 5 
| 1 | iWestern wheatgrass------------ | 5 
1 i | 15едце-------------- --! 5 
| I | Шеайр1ап%--------------------- | 5 
1 1 1 1 П 
| Џ i | і 
Те0---------------- |Уегу 5һа11ои------------------ iFavorable | 2,520 [Blue ңгапа-------------------- } 35 
Talmo i iNormal | 2,100 iNeedleandthread-- | 30 
| {Unfavorable | 1,260 iSideoats grama--- { 15 
| 1 | iSedge------------------------- | 10 
ЕЕ EK Тал И па RE MR NR ғаннан кы тан ертекке пен ки CREE косе 


* See map unit description for the composition and behavior of the map unit. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[Тре symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow 
to the given height on that soil] 


(Trees having predicted 20-year average heights, in feet, of 
Soil name and } 1 T 
' 
I 
1 


1 1 
map symbol <8 | 8-15 | 16-25 1 26-35 i >35 
1 1 1 
= n = 
l I 1 І 1 
1 1 i і i 
Ва----«----------- iSilver iSiberian peashrub,iCommon hackberry, {Golden willow, {Eastern 
Baltic | buffaloberry, | Tatarian | blue spruce, | green ash. | cottonwood. 
| lilac. і honeysuckle. | ponderosa pine, | i 
| | | Siberian i 1 
i H i crabapple, i | 
| | | eastern redcedar. | | 
| i | ! i 
Bb. i і р 1 1 
Baltic i i i | 1 
i i 1 1 
ВСЕ. | i | i | 
Betts i i i i р 
i i i 1 i 
В4В--------------- i --- iEastern redcedar, iGreen ash, common {Siberian elm, i --- 
Blendon ' | Tatarian } hackberry, | honeylocust. 
| | honeysuckle, | ponderosa pine, 1 
i | Siberian | Russian-olive, | | 
| | peashrub, lilac, | Siberian | i 
| | American plum. | crabapple. i i 
i i V 1 i 
Во----------------1 --- iSiberian peashrub,iPonderosa pine, {Golden willow, {Eastern 
Bon В | American plum, | blue spruce, | green ash, common| cottonwood, 
' і lilac. | Siberian | hackberry. | Siberian elm. 
i 1 | сгараррје, ! 1 
i i i eastern гедседаг. | | 
! ; | I | 
Са----------------|111ас, American {Eastern гедседаг, {Common hackberry, {Eastern | --- 
Chaska | plum. | common | blue spruce, { cottonwood, 
i | сћокесћеггу, | green ash, | golden willow. 
i | Siberian | ponderosa pine, | 
i i реазһгиЬ. | Siberian i i 
i 1 | сгараррје. 1 
i i i і ) 
Cb---------------- Silver iSiberian peashrub, {Common hackberry, iGolden willow, {Eastern 
Clamo | buffaloberry, | Tatarian | blue spruce, | green ash. | cottonwood. 
| lilac. | ћопеузискје. | ponderosa pine, | 
| | | Siberian | 
| | | crabapple, | | 
} i | eastern redcedar.| 
| | | | | 
CoB, CoC---------- 1 --- {Eastern redcedar, {Common hackberry, iHoneylocust, greeniSiberian elm. 
Clarno i | Siberian { blue spruce, | ash. | 
1 | peashrub, | ponderosa pine, | | 
i | American plum, | Russian-olive, | | 
1 | lilac. | Siberian | 
р | | crabapple. | i 
1 + 1 1 1 
сад#: i | | | | 
Clarno----------- ! --- {Eastern redcedar, {Common hackberry, |Honeylocust, greeniSiberian elm. 
| | Siberian { blue spruce, | ash. 
| | реазћгиђ, | ponderosa pine, i | 
| | American plum, | Russian-olive, i | 
| | lilac. | Siberian | i 
| | | crabapple. ! 
i | | | | 
Вопі11а----------| --- {Siberian peashrub, |Ponderosa pine, iGolden willow, {Eastern 
i { American plum, | blue spruce, | green ash, common; cottonwood, 
i i lilac. | Siberian | hackberry. | Siberian elm. 
i | | crabapple, | | 
i i | eastern гедседаг. ! 
1 + 1 Ц 1 
1 4 i Џ I 
CeB*: I I | 1 | 
Clarno----------- 1 --- {Eastern гедседаг, |Соттоп hackberry, iHoneylocust, greeniSiberian elm. 
| Siberian | blue spruce, | ash. ) 
1 | peashrub, | ponderosa pine, | | 
| | American plum, | Russian-olive, | | 
| | lilac. | Siberian | ) 
i | { сгађарр1е. i | 
' ' ' 
I I 1 D 


See footnote at end of table. 


82 SOIL SURVEY 


TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


S Tp ЫН Trees having predicted 20-year average heights, in feet, of-- иа 
5041 пате апа | | | | Е PME s 
пар symbol } <8 | 8-15 i 16-25 | 26-35 i >35 
' 1 1 1 + 
| 1 1 1 + 
s ааа ае т Не Б мен оа Е анараа TRT бана ас C RM EC dO 
CeB*: 
Davison---------- --- Siberian реазћгиђ, |Ропдегоза pine, Golden willow, Eastern 
American plum, blue spruce, green ash, common; cottonwood, 
lilac. Siberian hackberry. Siberian elm. 
crabapple, 
eastern redcedar. 
CfA*: 


Clarno-2---2------ Eastern redcedar, |Соттоп hackberry, iHoneylocust, greeniSiberian elm. 


1 1 Џ 
| | | | 
1 1 | i 
} 1 i 1 
1 i i р 
i 1 | 1 
) i | | 
1 | i | 
| i | | 
| | | | 
| | i | 
| Siberian | blue spruce, | ash. 
| peashrub, | ponderosa pine, | 
| American plum, | Russian-olive, i 
| lilac. | Siberian i 
| | crabapple. i 
| 1 | 
1 1 1 t 
Davison---------- --- {Siberian реазћгиђ, | Ропдегоза pine, iGolden willow, i Eastern 
! í American plum, | blue spruce, | green ash, common; cottonwood, 
| | lilac. | Siberian | hackberry. | Siberian elm. 
| | | erabapple, | 
| | | eastern redcedar. | | 
| 1 i 1 П 
І | 1 І 1 
Crossplain-------iSilver iSiberian peashrub, {Common hackberry, {Golden willow, |Еазђегп 
| buffaloberry, | Tatarian | blue spruce, | green ash. | cottonwood, 
| lilac. i honeysuckle. | ponderosa pine, | | 
| I { Siberian | | 
| | | crabapple, ) | 
| I | eastern redcedar. | | 
П i | 1 П 
I 1 i і 1 
ChB*: | i | i | 
Clarno------ -----| --- {Eastern redcedar, iCommon hackberry, iHoneylocust, green Siberian elm. 
| 1 Siberian | blue spruce, | ash. 
i | peashrub, i ponderosa pine, | 
) { American plum, | Russian-olive, | 
1 | lilac. | Siberian | 
| | | erabapple. | 
1 1 1 || 1 
4 l 1 1 + 
Ебһап------------ ІАпегісап plum, tRussian-olive, (Siberian elm, 1 --- 1 --- 
| silver | common ћаскђеггу,! honeylocust, | | 
| buffaloberry. | eastern redcedar,{ green ash, i 
i | Rocky Mountain { ponderosa pine. | 
| | juniper, Siberian} | | 
| { peashrub, 1 | | 
| | Tatarian | | | 
| | honeysuckle. | | 
1 | і ' 
р l 1 1 1 
Ск---------------- ISilver iSiberian peashrub, Common hackberry, !Golden willow, {Eastern 
Crossplain | buffaloberry, | Tatarian г blue spruce, | green ash. | cottonwood. 
| lilac. | honeysuckle. { ponderosa pine, | | 
H | | Siberian H 
H | | crabapple, i | 
| | | eastern гедседак. | | 
р i Г | i 
Соё: i i i р 1 
Crossplain------- iSilver {Siberian peashrub, {Common hackberry, {Golden willow, {Eastern | 
| buffaloberry, | Tatarian | blue spruce, | green ash. i cottonwood. 
i lilac. | honeysuckle, { ponderosa pine, | i 
i i i Siberian i i 
i В | сгађаррје, i i 
| i | eastern гедседаг. | i 
1 t Ц Ц Ц 
1 D 1 1 V 
Clarno----------- i --- iEastern redcedar, {Common hackberry, iHoneylocust, green|Siberian elm. 
| | Siberian | blue spruce, | ash. i 
i ! peashrub, ¦ ponderosa pine, | | 
| | American plum, | Russian-olive, | 1 
[ | lilac. | Siberian i i 
| | | crabapple. | | 
i і i i | 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


— Trees having prec 
' 


Soil name and 


Roeky Mountain 
juniper, Siberian 
peashrub, 
Tatarian 
honeysuckle. 


ponderosa pine. 


Russian-olive, Siberian elm, --- --- 
Ебћап silver common ћаскђеггу,! honeylocust, 
buffaloberry. eastern гейседаг, | green ash, 


Rocky Mountain 
juniper, Siberian 
peashrub, 
Tatarian 
honeysuckle, 


ponderosa pine. 


of 
) 1 
map symbol | <8 | 8-15 16-25 26-35 | >35 
пее бы aS sun Deeds ысылык Кышы cs uc cc шант ыл ЕТЕК РЕТ e ЛЕЛ ылышы E PLI 
П 1 1 1 | 
+ M Џ Џ 1 
4 1 LI 1 Ц 
1 1 t І 1 
Cr*: | I | 1 ) 
Crossplain-------i(Silver {Siberian реазћгиђ, {Common hackberry, iGolden willow, Eastern 
| buffaloberry, { Tatarian | blue spruce, | green ash. | cottonwood, 
| lilac. { honeysuckle. і ponderosa pine, | 
1 | | Siberian i | 
i 1 | crabapple, 1 1 
i | | eastern redcedar.| | 
' ' à 1 1 
' 1 1 1 1 
Dudley-------- ---|Еазбегп redcedar, {Siberian elm, 1 --- 1 --- | --- 
| Rocky Mountain | ponderosa pine, | | | 
| juniper, Siberian} green ash, | | | 
| peashrub, silver | Russian-olive. i i 
| buffaloberry, H 1 | | 
| lilac. | 1 i i 
} ' 1 1 I 
рад, DaB----------| --- {Siberian peashrub, {Ponderosa pine, Golden willow, {Eastern 
Davis | } American plum, i blue spruce, i green ash, common} cottonwood, 
| { 111ас. | Siberian | hackberry. | Siberian elm. 
1 ! | erabapple, | | 
H H | eastern гедседаг. | | 
i 1 1 t 
1 1 | 1 t 
DeB------- --------|Табагіап {Siberian iHoneylocust, green|Siberian elm------ | --- 
Delmont t honeysuckle, | сгађаррје, | ash, Киззіап- i 1 
| Peking | eastern гедседаг,! olive, ponderosa | 1 
i cotoneaster, | Rocky Mountain | pine. i i 
| lilac. | juniper, Siberian; ) | 
i | peashrub. | ' ! 
i 1 1 | I 
DnA*: 1 | 1 i ' 
ре1топ&---------- |Тађагјап {Siberian |Honeylocust, green|Siberian elm------ | --- 
| honeysuckle, | crabapple, | ash, Russian- і 
| Peking | eastern гедседаг,| olive, ponderosa | 
| cotoneaster, | Rocky Mountain | pine. | 
| lilac. ¦ juniper, Siberian} i { 
[ | peashrub. | | | 
1 + 1 Е ! 
1 П 1 І 1 
Enet-------------|Tatarian iSiberian iHoneylocust, greeniSiberian elm------ | --- 
| honeysuckle, | crabapple, | ash, Russian- 
| Peking | eastern гедседаг, | olive, ponderosa | 
| eotoneaster, | Rocky Mountain | pine. | 
| lilac. | juniper, Siberian} i 
) | peashrub. | | 
1 1 t П 
1 1 + T 
EaC*: | | || | 
Еңап-------------| --- [Eastern redcedar, {Common hackberry, iHoneylocust, green|Siberian elm. 
Н | Siberian | blue spruce, | ash. 
| | peashrub, | ропдегоза р,пе, | 
| | American plum, | Russian-olive, | 
| | lilac. | Siberian | 
I i | crabapple. I 
+ w 1 1 
E 1 1 || 
Ethan------------ iAmerican plum, iRussian-olive, Siberian elm, ! --- === 
silver | common hackberry,; honeylocust, 
buffaloberry. | eastern гедседаг,! green ash, 
' ! 1 
| р | 
, | | 
| | | 
| | | 
| | | 
| I i 
1 1 t 
1 1 1 
| i i 
г P 1 
+ I 1 
1 1 Ц 
1 П 1 
' 1 1 
4 1 V 
1 Ц 1 
1 П I 
i i 1 
Ц || t 
1 I 1 
i i i 


n 
' 
1 
1 
t 
| 
4 
1 
П 
I 
! 
t 
| 
1 
Д 
Ц 
! 
1 
1 
I 
1 
l 
' 
I 
П 
I 
' 
1 
' 
t 
' 
I 
1 
I 
' 
4 
П 
1 
1 
I 
1 
1 
1 
1 
' 
t 
' 
1 
4 
1 
' 
t 
' 
1 
' 
' 
' 
' 
' 
4 
1 
1 
' 
t 


' 
' 
I 
| 
і 
1 
1 
І 
1 
1 
I 
| 
EbC---------------|American plum, 
+ 
l 
I 
І 
4 
і 
1 
1 
1 
1 
1 
1 
1 
i 
i 
1 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


SE GECE S having predicted 20-year average heights, in feet, of-- 
е ECC а 


5011 папе апа | 


-------4 


map symbol 8-15 | 16-25 р 26-35 | >35 
1 
a ыды сыы a M— P ی کی‎ 
1 і 1 1 1 
| | | 1 i 
EcD*: ) | i | | 
Ethan. | | | i | 
| | i 1 i 
Betts. | | 1 | 1 
| | i i i 
НаВ---------------| --- {Eastern гедседаг, {Common hackberry, iHoneylocust, green!Siberian elm. 
Hand i | Siberian i blue spruce, | ash. 
| | peashrub, i ponderosa pine, | 
i i American plum, | Russian-olive, | } 
| | lilac. | Siberian 1 
1 | | crabapple. i 
i i i } | 
HbA*: i 1 ! t i 
Напа------------- 1 --- {Eastern redcedar, {Common hackberry, |Нопеујосизћ, green|Siberian elm. 
| | Siberian | blue spruce, | ash. | 
| | peashrub, | ponderosa pine, | | 
| | American plum, { Russian-olive, 1 
| | lilac. | Siberian | i 
i H { crabapple. i i 
1 i 1 i } 
Bonilla----------| --- {Siberian peashrub, |Ponderosa pine, iGolden willow, iEastern 
{ | American plum, | blue spruce, i green ash, common} cottonwood, 
l | lilac. | Siberian | hackberry. | Siberian elm. 
i i | crabapple, ! ! 
i i i eastern гедседаг. | | 
Li 1 Ц 1 
t 1 1 ' 1 
НоВ#: | i i 1 ! ) 
Напа------------. i --- {Eastern redcedar, |Common hackberry, |Honeylocust, greeniSiberian elm. 
| i Siberian i blue spruce, | ash. i 
| | peashrub, | ponderosa pine, | | 
i | American plum, | Russian-olive, i 
| | lilac. | Siberian | | 
i i | crabapple. | ! 
Davison---------- --- {Siberian peashrub, |Ропдегоза pine, {Golden willow, 1 Базфеги 
| | American plum, | blue spruce, | green ash, commoni cottonwood, 
| | lilac. i Siberian | hackberry. | Siberian elm. 
i i | erabapple, | | 
i i : eastern гедседаг. | | 
| ! ! | | 
HdA*: | 1 i | i 
Напа------------- В --- {Eastern redcedar, ICommon hackberry, {Honeylocust, green{Siberian elm. 
| | Siberian | blue spruce, | ash. i 
| | peashrub, | ponderosa pine, | | 
! | Атег1сап р1ит, | Russian-odive, | i 
i i lilac. і Siberian i 
i i | erabapple. ) ! 
' 1 } | | 
Davison---------- i --- iSiberian peashrub,|Ponderosa pine, iGolden willow, |Eastern 
H i American plum, | blue spruce, | green ash, соттоп | cottonwood, 
1 | lilac. | Siberian | hackberry. | Siberian elm, 
1 1 | crabapple, | | 
i i | eastern гейседаг. | 
1 Ц + + + 
1 i + 1 k 
Crossplain------- iSilver {Siberian peashrub, {Common hackberry, {Golden willow, {Eastern 
| buffaloberry, | Tatarian | blue spruce, | green ash. | cottonwood. 
| lilac. | honeysuckle. і ponderosa pine, | 
i i | Siberian ! | 
| | | crabapple, 1 
| | | eastern гедседаг. | | 
1 П 1 П ' 
1 1 1 1 I 
Неве: | i i i | 
Напа-------------| --- IEastern redcedar, {Common hackberry, |Honeylocust, greeniSiberian elm. 
| | Siberian | blue spruce, | ash. 
i | peashrub, | ponderosa pine, | 
i | American plum, | Russian-olive, | | 
| | lilac. | Siberian | | 
| | | crabapple. | 
+ 1 1 1 
1 1 1 4 


Зее footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


вез having predicted 20-year average heights, in feet, OF __________ 
Soil name and | i | 1 
map symbol | <8 i 8-15 16-25 i 26-35 i >35 
' ' ' ' 
шан а аса о а а ананас ован а со 
| | i i 
Нев“: ! 1 i i 
Ethan------------|American plum, iRussian-olive, Siberian elm, | --- | --- 
| silver | common hackberry,| honeylocust, І 
| buffaloberry. | eastern гедседаг, | green ash, i | 
1 | Rocky Mountain ponderosa pine. | | 
} | juniper, Siberian i 
Н | peashrub, i i 
| | Tatarian | | 
! | honeysuckle, i i 
4 1 
' 4 + П 
La---------------- 1511уег buffalo- iSiberian peashrub, {Eastern redcedar, iGreen ash, {Eastern 
Lamo { berry, lilac. { Tatarian honey- common hackberry,{ golden willow. | cottonwood. 
i | suckle. blue spruce, | 
| | ponderosa pine, | 
i | Siberian crab- | | 
| | apple. i | 
| 1 i | 
За. | | i i 
Salmo | 1 | i 
i i ' | 
Тар»; | | i 1 
Та! то. | | i i 
| i i | 
Betts i | i i 
i i i і 
Tb---------------- iSilver {Siberian peashrub, {Common hackberry, {Golden willow, {Eastern 
Tetonka | buffaloberry, | Tatarian blue spruce, | green ash. 1 cottonwood. 
| lilac. | honeysuckle. ponderosa pine, | 
} 1 Siberian i 
i i crabapple, i 
i 1 вазђегп redcedar. | 1 
1 Ц 
1 + + ' 
To; 1 | i 1 
Tetonka---------- {Silver {Siberian peashrub, Common hackberry, Golden willow, {Eastern 
{ buffaloberry, | Tatarian blue spruce, | green ash. | cottonwood. 
| lilac. | honeysuckle. ponderosa pine, | 
i i Siberian | | 
| | crabapple, i | 
H 1 eastern гедседаг. | | 
Li ' ' 
t 1 і I 
Canisteo--------- iSilver buffalo- iTatarian honey- Common ћаскђеггу, iGreen ash, iEastern 
| berry, lilac. { suckle, Siberian eastern гедседаг, | golden willow, ¦ cottonwood. 
i | peashrub. blue spruce, i 
} | ponderosa pine, | || 
! l Siberian crab- Н 
t i apple. | | 
i 1 i | 
Td---------------- | --- {Соттоп Green ash, common {Golden willow, {Eastern 
Trent i | chokecherry, hackberry, i ponderosa pine, | cottonwood. 
i i Siberian Siberian i blue spruce. 
і | peashrub, crabapple, ! 
Н | American plum, eastern гедседак, i | 
i 1 lilac. i i 
| I i | 
тер. i i і | 
Talmo i | і || 
1 Ц 1 
1 + 1 
Мад, WbB---------- } --- {Eastern redcedar, Common hackberry, iHoneylocust, green|Siberian elm. 
Wentworth | | Siberian blue spruce, | ash. 
i | peashrub, ponderosa pine, | i 
| | American plum, Russian-olive, 1 1 
| ¦ lilac. Siberian | 
! | crabapple. | i 
T Ц Ц ' 
1 1 + і 
“све: | | I 1 
Wentworth-------- | --- {Eastern redcedar, {Common hackberry, |Honeylocust, greeniSiberian elm. 
| | Siberian blue spruce, | ash. 
| | peashrub, ponderosa pine, | 
i i American plum, Russian-olive, i 
1 | lilac. Siberian | 
i i crabapple. i 
| Н 1 i 
See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average heights, in feet, of-- — ^... ..... 
Soil name and | і | i 1 
map symbol i «8 р 8-15 ! 16-25 
LI 1 
йш ы сы анада нана неее —— —M € € do 
Do i i 1 i ' 
і і Н 1 1 
WcB*: | } i | | 
Есһап------------ (American plum, iRussian-olive, iSiberian elm, | --- | --- 
| Silver | common hackberry,| honeylocust, i Н 
| buffaloberry. ¦ eastern redcedar,| green ash, | 
| | Rocky Mountain I ponderosa pine. | 
| | juniper, Siberian| { 
i i peashrub, i i i 
i | Tatarian 1 i i 
! | honeysuckle. i 1 | 
i i i i i 
WdA*: 1 1 i i і 
Wentworth-------- ) --- (Eastern redcedar, {Common hackberry, iHoneylocust, greeniSiberian elm. 
i | Siberian | blue spruce, | ash. i 
i | peashrub, { ponderosa pine, | 
| | American plum, | Russian-olive, | i 
| | lilac. | Siberian 1 i 
i i { crabapple. 1 | 
1 || y + Ц 
1 1 1 4 1 
Trent------------ i --- i Соттоп iGreen ash, common {Golden willow, iEastern 
i | chokecherry, | hackberry, i ponderosa pine, | cottonwood. 
| | Siberian | Siberian } blue spruce. 
! і peashrub, } crabapple, 1 i 
i | American plum, | eastern redcedar. | 
| } lilac. i | i 
1 i 1 1 | 
Tetonka----------|Silver iSiberian peashrub, {Common hackberry, Golden willow, iEastern 
| buffaloberry, | Tatarian | blue spruce, t green ash. | cottonwood. 
| lilac. | honeysuckle. | ponderosa pine, | 1 
| i | Siberian | 
| 1 | crabapple, | ) 
| i | eastern гедседаг. | | 
1 1 1 1 Ц 
І 1 1 1 1 
МАһ---------------- (Silver iSiberian peashrub,;Common hackberry, !Golden willow, iEastern 
Whitewood | buffaloberry, | Tatarian | blue spruce, | green ash. | cottonwood. 
| lilac. | honeysuckle. | ponderosa pine, | | 
| 1 | Siberian | 
| | | crabapple, | | 
| i | eastern redcedar. | 
| 1 | i | 
I | | | | 
Wo. i ) I ! | 
Worthing | | р | | 
| ' ' 
| 1 О 


* See description of the map unit Гог composition and behavior characteristics of the map unit. 
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TABLE 8.--WILDLIFE HABITAT POTENTIALS 


[See text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the 
soil was not rated] 


TL Potential for habitat elements" | Potential as habitat for-- _ 
Soil name and 1 | Wild | Т UT T T 


4 і 
herba- Hardwood | Wetland Wetland Rangeland 


1 
1 
1 i 1 
map symbol | Grain | Grasses | | Shallow |Орепјапа | 
тапа seed | and | ceous | trees | plants | water {wildlife | wildlife | wildlife 
———————---——--8reps..j.legumes | plants | | tll wreas. ке -Н----------- 
| | | | | | | | | 
1 1 1 1 1 || t 
Ва----------------- {Fair Good {Fair {Poor {Fair iFair IFair IFair IFair 
Baltic 1 i | | 1 і | | | 
} ' i | i i | i | 
В0----------------- | Уегу pooriVery роог |Уегу роог | Мегу pooriGood | Good |Уегу poor | боой [Very poor. 
Baltic | ! ) | i i | } i 
| | | i i i i i 1 
ВсЕ---------------- |Уегу poor|Very роог|Еа1г iPoor {Very роог | Уегу pooriVery pooriVery poor |Рајг. 
Betts | i i | i i | | | 
| i i | 1 i i | i 
BdB---------------- iFair iFair iGood {Fair iVery poor{Very pooriFair iVery poor |Good 
Blendon | | 1 | 1 } i | | 
} i i I 1 1 | i i 
Во----------------- 1Good 1Good (Fair iGood |Уегу poorVery poor [Good [Very poor Fair 
Bon р 1 | | 1 1 | i | 
I 1 1 | | I i | i 
Са----------------- | Уегу poorjFair Fair {Fair iFair {fair (Poor iFair iFair. 
Chaska | | | 1 | } | | | 
| | | || | i i 1 | 
Cb----------------- |Соой 1бсой iFair {Good {Poor {Poor 1Good |Роог iFair 
Clamo | 1 1 i i | | i | 
i i i ) | 1 р i | 
СеВ---------------- | Good {Good iGood iGood IVery pooriVery poor Good iVery poor !Сооа. 
Clarno | | i | | i i | i 
i i 1 1 | | 1 i 
Ссс---------------. iFair {Good 1Good 16009 |Уегу pooriVery pooriGood {Very poor {Good 
Clarno | | } i | | | і | 
i 1 i 1 | 1 і | | 
CdA*: і 1 i 1 | } i | I 
С1агпо------------ {Good 'боод {Good iGood iVery poor|Very pooriGood {Меку poor Good 
' ' 1 1 1 1 ' ' 
+ 1 1 1 1 + ! 1 | 
Bonilla----------- {Good {Соса | Разг | Соод iVery роог | Мегу роог | Соой |Уегу poor |Fair 
| i | і і | i i | i 
CeB*; 1 | 1 1 1 i | і i 
Clarno------------ (Good {Good 1боой (Good |Уегу poor|Very pooriGood iVery poor Good 
' 1 Li 1 t г 4 1 + 
1 1 i i i І 1 i V 
Davison----------- | Разг iGood iGood iGood {Very pooriVery poor Good |Уегу poor {Good 
1 Ц t + 1 1 i 1 + 
і 1 1 і t | ' 4 + 
CfA*: i | } i 1 | | | | 
Clarno------------ iGood {Good iGood 10004 |Уегу роог | Мегу pooriGood |Уегу poor |Good 
1 | } 1 | | | | | 
Davison----------- iFair IGood IGood {Good {Poor {Poor | бооа [Poor IGood 
| i | } i | i i 
Crossplain-------- 1 Соод IGood IFair IGood 'Роог |Роок iGood {Poor iFair. 
} I 1 i i i | i i 
ChB* i i } | | | i i i 
Clarno------------ {Good (Good |боод {Good iVery poor | егу poor iGood iVery poor Good 
} | | I i | | i i 
Ethan------------- iFair iFair 1Good iPoor iVery poor Very pooriFair iVery poor Good. 
i i i i i | 1 | i 
Ск----------------- {Good !боод iFair iGood iFair Fair {Good 1Еа1г {Fair 
Crossplain i i I 1 1 1 } 1 i 
i | | i | 1 1 | i 
Сож: ! 1 I 1 i i | } | 
Crossplain-------- 1 Good {Good iFair {Good {Poor {Poor |боод {Poor |Еа г. 
1 і | 1 | i | i | 
Clarno------------ | боба iGood {Good {Good iVery poorVery poor Good (Very poor iGood. 
П 1 1 ІЗ $ £ ' + 
+ 1 t П 1 1 1 | + 
Сг”: } | | i 1 | | i | 
Crossplain-------- iGood {Good iFair {Good {Poor {Poor IGood | Роог | Ра! г 
1 1 | 1 i | | i } 
Dudley------------ ІРоог iPoor {Poor 1 Poor iVery pooriVery poor [Poor |Very poor |Рооғ 
' ' 1 ' ' , ' ' 
' Џ 1 ' 1 1 


Зее footnote at end of table. 
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TABLE 8.--WILDLIFE HABITAT POTENTIALS--Continued 


Ta Potential for habitat elements _ — — 1. Potential as habitat Ffor-c . 
Soil name and i І i Wild | } Т 1 
map symbol | Grain | Grasses | herba- Hardwood | Wetland | Shallow {Openland | Wetland iRangeland 
{апа seed | and i сеоив | trees | plants | water fwildlife | wildlife | wildlife 
1 ' + 1 + £ ў 
и и Legumes | erants j 0 нен | |. | --- — 
i i | | | } } } i 
БаА--------------.- iGood iGood iFair iGood iVery poor|Very poor |Good iVery poor iFair. 
Davis | 1 | | | | | і | 
i i I | | i } i | 
DaB---------------- 1Good IGood iGood {Good |Уегу роог | Мегу poor Good iVery poor iGood. 
Davis 1 | | | | | 1 1 
I | I | i ) 1 1 | 
DeB------- ---------|Рооғ {Fair {Poor |Роог iVery pooriVery pooriPoor |Мегу poor | Роог. 
Delmont i i i I | | 1 i | 
1 + ' ' 1 || ' ' 
t t 4 I 1 1 П Ц | 
DnA*: } i i i ! | | i | 
Delmont-----------jFalr iFair {Poor {Poor |Уегу pooriVery роот |Еајг |Уегу роог |Роог. 
П 4 ' ' А 1 | ! 1 
1 4 + 1 l і І 1 1 
Enet-------------- iGood iPair {Good iPoor iVery роог | Мегу pooriFair |Уегу poor Good. 
Ц ' ' 1 i 1 | + Ц 
i f 1 1 1 t І 1 1 
ЕаС%; | | | i i | | | i 
Едап-------------- Fair Good {Good (Good IVery pooriVery poor Good IVery poor !Сооа. 
| I і i i i 1 | i 
Ethan------------ -|Poor |Еа г {Good {Poor (Very poor iVery poor Poor |Уегу poor Good. 
| i i i i | ) ) i 
Е9С------«----------|Роог iFair iGood iPoor iVery poor Very poor | Роог |Уегу poor {Good. 
Ethan | I I i i 1 | i i 
т 1 4 4 1 I 1 + 1 
1 1 4 4 1 1 1 1 1 
EcD*; I | i i 1 | | | i 
Ethan------------- (Very poor|Fair 1Good | Роог iVery poor{Very poor|Very роог!Уегу poor Good. 
i ! i i } | | i 
Betts------------- {Very pooriPoor {Fair {Poor iVery роог | Уегу poor|Very poor|Very poor {Fair. 
| } | | i 1 | i i 
Навън "боса \Good {Good | боод |Уегу poorVery poor |боод {Very poor iGood. 
Hand | | 1 1 1 i i | 
|| 1 Ц + ! ' | 1 LI 
1 1 t + 1 i 1 i 
HbA*: | i 1 i } 1 1 i 1 
Hand------------ --iGood IGood {Good iGood tVery poorjVery poor {Good iVery poor 10004. 
| I 1 i i i 1 1 i 
Воп! Па-----------16004 iGood {Fair iGood iVery pooriVery poor Good iVery poor |Fair. 
' a 1 + 1 ' H ' ' 
l 1 1 1 4 1 і Ц i 
Нева; || i } } і 1 1 | 1 
Напй-------------- {Good iGood iGood 1боой iVery роог | Мегу pooriGood iVery poor {Good. 
ў ' 1 t 1 1 1 1 
t 1 1 £ 4 t | 1 4 
Davison----------- iFair {Good iGood iGood |Уегу poor|Very pooriGood iVery poor 1000. 
I I I 1 1 I i i } 
HdA*: | | | | i i i i 1 
Напа-------------- iGood | Соо4 |Соод 1Good |Уегу pooriVery pooriGood |Уегу poor Good. 
} | ) | i i i i | 
раујзопе=-========= | Good {Good {Good !Соод : Роог | Роог i Good {Poor IGood, 
i | I | 1 i i i | 
Crossplain-------- Good iGood Fair i Good i Poor {Poor 1Good |Роог iFair. 
4 4 1 1 П Ц ' ' | 
і 1 1 1 р 1 1 1 1 
Нев“; i i I i i i } } | 
Напй--------------16009 Good i Good iGood (Very pooriVery роог | Соой iVery poor iGood. 
1 | | | | | i | | 
Ethan------------- iFair iFair (Good iPoor (Very pooriVery pooriFair |Уегу poor |Good. 
П ' ' H f 1 1 
1 1 || 1 1 1 | | 1 
Ша----------------- !Соод 1Good Fair Good {Poor {Poor {Good {Poor iFair. 
Lamo i | | | | | | I I 
1 1 1 i I i i i | 
Sa------ -----------|Роог {Poor iFair i Poor iFair {Fair {Poor iFair Fair. 
Salmo ! i i i | i i ! i 
' ' 1 1 ' ' ' | ' 
1 Џ 1 1 Џ Џ 1 V 
TaD*: i i i | | | 1 | I 
Talmo------------- |Уегу роог!Уегу poor | Роог {Poor 'Уегу poorVery poor | Мегу роог | Мегу poor !Роог. 
1 1 1 1 1 ' 4 1 
1 1 1 1 1 1 | 1 1 
Betts------------- iVery poor | Роог iFair {Poor iVery роог | Уегу роог | Мегу pooriVery poor !Ғаіг. 
i 1 i i i | i i i 


See footnote at end of table. 
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—  T— Fotential for habitat elements ^. 1 Potential as habitat for-- _ 
Soil name and ! | ¦ Wild | | | і | 1 
map symbol | Grain | Grasses | herba- |Hardwood | Wetland | Shallow {Openland | Wetland {Rangeland 
land seed | and | ceous | trees | plants | water [wildlife | wildlife | wildlife 
р | crops | legumes | plants | 1 areas | ——— ——— 
| Џ | l 1 4 1 i 
1 | | 1 | | i I | 
ТЬ---------- -------10009 |бооа | Разг {Good {Pair {Fair {Good iFair iFair 
Tetonka i I р | 1 i i і і 
| 1 i i 1 | i i | 
Тс”; 1 | | i і | і i i 
Тебопка----------- iGood i Good iFair {Good iFair iFair iGood iFair iFair 
i | | i 1 1 i i i 
Сапізфео---------- {Fair 16004 {Fair IGood iFair iFair iGood iFair {Fair 
1 | | i 1 | i 1 1 
Та----------------- {Good IGood iFair боса iVery pooriVery роог! боой |Мегу poor (Fair. 
Trent I 1 i ' | 1 | 1 i 
} | | | i | 1 i | 
Те0---------------- |Уегу poor!Very pooriPoor {Роот iVery роо”: Мету pooriVery poor | Мегу poor {Poor 
Та1то | 1 | | 1 | I i i 
| | | | | 1 1 | i 
Над, WbB------- ----10009 {Good Good IGood |Уегу роог | Мегу poor|Good |Уегу poor Good 
Wentworth } 1 | i i 1 | | 
i | | | i | | 1 i 
WcB*: Н 1 | i | i i i i 
Wentworth--------- iGcod 'боод Good 'боод |Уегу pooriVery pooriGood |Уегу poor 1Good. 
' ' ' Ц 1 1 | Ц 
1 Џ 1 1 1 1 1 1 
Ethan------------- |Ра1г ІЕаіг Good Poor [Very poorVery pooriFair |Уегу poor iGood 
+ 1 П ' Ц 1 1 1 1 
1 1 1 i Џ 1 1 I 4 
WdA*: | | || | | 1 | i 1 
Wentworthe-------- IGood {Good {Good {Good |Уегу роог | Мегу poor {Good iVery poor {Good 
| | | | 1 | i i 
Trent----------- -- | Good {Good iFair {Good |Уегу pooriVery poor {Good |Уегу poor {Fair 
1 1 % 1 4 Li 1 1 1 
1 1 $ i 1 1 1 + 1 
Tetonka=========== | Good {Good iFair 1Good iFair Fair Good {Fair {Fair 
i | | i i i | | | 
Шһ----------------- ‘Good 'Соод |Еа1г IGood | Poor | Poor {Good |Роог iFair 
Whitewood i i | | | i i i i 
} i i | i i i i | 
0----------------- ІРоог {Poor {Fair {Poor !боод 1боой {Poor iGood iFair 
Worthing | | | | 1 i | і 
Ц ' І 1 , ' 
1 pi 1 


TABLE 8.--WILDLIFE HABITAT POTENTIALS--Continued 


---- 


* Зее map unit description for the composition and behavior of the map 
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TABLE 9.--RECREATIONAL DEVELOPMENT 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See 
text for definitions of "slight," "moderate," and "severe." Absence of an entry means that the soil was 
not rated] 


кн | T n СЕБЕ 
5011 пате апа | Сатр агеаз H Picnic areas i Playgrounds | Paths and trails 
map symbol | i | ) 
з шыг зв ы ыс сор! ИЕ ЕЗБЕ ы а s 
| | 1 | 
| 1 i } 
Ва, Во---------------- | Зеуеге: | Земеге: | Зеуеге: | Зеуеге: 
Baltic | floods, | wetness. i wetness, | wetness. 
| wetness. | | floods. 
| } } | 
ВсЕ------------------- | Зеуеге: | Зеуеге ІЗеуеге: | Зеуеге 
Betts 1 slope. i slope | slope. | slope 
+ 4 Ц 
Џ 1 1 
ВаВ------------------- |511ңһ%--------------- 1 511ңһ5--------------- Moderate: Slight. 
В1епдоп } | і slope. | 
1 ' 1 
1 + + 1 
Во-------------------- | Зеуега: Moderate: (Severe: iModerate: 
Bon | floods. | floods. | floods. | floods. 
| | 1 | 
Са-------------------- | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: 
Сһазка | wetness, | wetness. | wetness, | wetness. 
| floods. І | floods, ) 
| 1 i ) 
Cb-------------------- iSevere: іЗеуеге: | Зеуеге: | Зеуеге: 
Clamo | floods, i wetness. i floods, | wetness. 
i wetness. | | wetness. 
| i i | 
Сев------------------- {Slight-----+--------- |Slight--------------- | Moderate: Slight. 
Clarno | | | slope. | 
+ 1 1 , 
1 1 1 } 
Соб------------------- iSlight--------------- iSlight--------------- (Severe: {Slight. 
Clarno 1 i | slope. | 
, 1 ү: П 
і 1 1 1 
Салж: | 1 i 
Clarno-------- “------|511ңһ%--------------- |Slight--------------- {Slight--------------- iSlight. 
| | | 
Bonilla-------------- iSevere: ISlight--------------- |Moderate: Slight. 
| floods. 1 | floods. | 
| i i | 
CeB*: 1 1 | 
С1агпо--------------- |Slight--------------- iISlight--------------- iModerate: iSlight. 
| | | slope. 
| 1 | | 
Davison-------- ====== Moderate: IModerate: IModerate: Slight. 
| wetness. | wetness. | slope, 
| | | мебпезз. | 
| } | i 
CfA*: | i i | 
Clarno--------------- ISlight--------------- iSlight--------------- iSlight--------------- iSlight. 
|| | i i 
Davison-------------- iModerate: iModerate: iModerate: 1311606. 
| wetness. | wetness. | wetness. 
| i i i 
Crossplain----------- | Severe: |Модегађе: | Зеуеге: iModerate: 
| wetness, | floods, | wetness, | wetness, 
| floods. | wetness, | floods. | too с1ауеу, 
| р too clayey. i | floods. 
1 П 
1 1 р 1 
суве: | | | | 
Clarno------- -------- ISlight--------------- iSlight--------------- iModerate: iSlight. 
| | | Slope. | 
| 1 i i 
Ethan---------------- iSlight--------------- iSlight--------------- iModerate: iSlight. 
1 1 | slope. i 
| i | | 
Ск---------- ---------- | Severe: Moderate: Severe: Moderate: 
Crossplain | wetness, | floods, | wetness, | wetness, 
| floods. { wetness, | floods. | too clayey, 


1 

1 | too clayey. 
1 1 

1 


| floods. 
' 
1 Е 


Зее footnote at end of table. 


McCOOK COUNTY, SOUTH DAKOTA 


Soil name and 
map symbol 


Соё: 
Crossplain 


Clarno----- ---------- 


Cr*; 
Crossplain 


DnA*: 
Delmont----- 


Enet----------------- 


HbA*: 
Hand------- ---------- 


Bonilla 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


| wetness, 
| floods. 
1 
І 
1 
1 


{Slight 
i 

I 
ISevere: 

| wetness, 
floods. 


Severe: 

percs slowly, 
floods. 

| Зеуеге: 
| floods, 
1 
Slight --------------- 
+ 


Ц 
1 


i 
Slight 


15118һ%--------------- 
' 

1 
iSlight--------------- 
| 

Moderate: 

| too clayey. 
{Slight 
Ц 

| 


!S1ight--------------- 
' 


IModerate: 
{ slope. 


| slope. 
' 


iSlight--------------- 
LI 

' 

| Зеуеге: 

floods. 


' 
Slight 
} 
1 
iModerate: 
wetness. 


See footnote at end of table. 


Moderate: 
floods, 
wetness, 
too clayey. 


Moderate: 
floods, 
wetness, 
too clayey. 


Moderate: 
floods. 


iSlight- 
+ 

1 
{Slight 


Moderate: 
Slope. 


‘Moderate: 
| slope. 

4 

1 


{Slight 


IModerate: 
{ wetness. 
} 
1 
4 


р 
4 
+ 
! 
І 
П 
1 
1 
i 


Ц 
t 
' 
1 


Severe; 
wetness, 
floods, 


Slight 


Severe: 
wetness, 
floods. 


Severe: 
peres slowly, 
floods. 


Moderate: 
slope. 


Moderate: 
slope. 
5114һ%--------------- 


Slight 
Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 
Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


Slight 
Moderate: 
floods. 


Moderate: 
slope. 


! 
Модегасе: 


slope, 
wetness. 
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wetness, 
too clayey, 


Т 

I 

1 

І 

| 
|Модегабе: 
1 

| 

| floods. 
1 


Slight. 


1 

І 

iModerate: 
wetness, 
too clayey, 
floods. 


Moderate: 
floods. 


' 
t 
1 
1 
1 
1 
П 
1 
' 
t 
П 
' 
' 
Џ 


Н 
iSlight. 
' 
1 


Slight. 


Slight. 


Slight. 


' 
' 
| 
' 
! 
1 
П 
+ 
! 
Џ 
| 
1 
| 
1 
' 
t 
1 
i 
1 
1 


ISlight. 
Slight. 
Slight. 


Slight. 


Slight. 
Slight. 
Slight. 
Slight. 
Slight. 


Slight. 


Slight. 


SOIL SURVEY 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 
1 1 1 
5911 пате апа | Сапр агеаз | Ріспіс агеаз | Playgrounds 
map symbol || | i | 
| і | 
i i і H 
1 i i i 
HdA*: | 1 I i 
Handes---------2----- iSlight--------------- iSlight --------------- iSlight---------- tSlight. 
+ ' + 
V і 1 + 
Davisone------------- iModerate: iModerate: |Модегађе: iSlight. 
{ wetness. | wetness. | wetness. | 
| | 1 і 
Crossplain----------- | Зеуеге: iModerate: | Зеуеге: |Модегађе: 
| wetness, | floods, | wetness, | wetness, 
| floods. | wetness, | floods. | Соо с1ауеу, 
i { too clayey. i | floods. 
1 ' ' i 
t 1 1 і 
Нева: | i i 
Напй----------------- 151в15--------------- 1811һ%--------------- ‘Moderate: Slight. 
| | | slope. | 
| | I 1 
Ебһапе---------------|511Ңһ%--------------- [Slight --------------- 'Модекађе: Slight. 
1 | | slope. | 
1 || | i 
та - | Зеуеге: | Модекгафе: iModerate: Moderate: 
Lamo | floods. | too clayey, | too clayey, | too clayey. 
! | wetness. | wetness, | 
i | | floods. | 
i i | Оо 
KE | Severe | Зеуеге: | Зеуеге: | Зеуеге: 
Salmo | floods, 1 wetness. | floods, 1 wetness, 
{ wetness. | | wetness, i 
1 1 1 | 
TaD*: ) I і I 
Talmo-------- -------- Moderate: Moderate: Severe: Slight. 
| slope. | slope. | slope. | 
i р i | 
Betts--------------- -iModerate: iModerate: | Зеуеге: Slight. 
1 slope. | Slope. | slope. | 
| | i 0 
ТҺ------------------- {$еуеге: Severe: | Зеуеге: | Зеуеге: 
Tetonka { floods, | wetness. | wetness, 1 wetness. 
| wetness, i | floods. i 
| peres slowly. i i 1 
i i 1 і 
Тоң | | I і 
Тебопкае------------- Severe: Severe: Severe: Severe: 
| floods, i wetness. | wetness, | wetness. 
| wetness, | | floods. i 
| регсз slowly. 1 | i 
i i i 1 
Canisteo------------- iSevere: | Зеуеге: | Зеуеге: | Зеуеге: 
| floods, | wetness. i wetness, | wetness. 
| wetness. | | floods. i 
} i ) i 
Т4-------------------- | Зеуеге: iModerate: | Зеуеге: iModerate: 
Trent | floods. | floods. | floods. | floods. 
I 1 | i 
Тей---е««--«----------- | Модегае: iModerate: Severe: Slight. 
Talmo | Slope. | slope. | slope. 
' 1 LI 1 
i i 1 і 
МаА-----е-----------<--!Модегабе: iSlight--------------- | Модегафе: Slight. 
Wentworth | too clayey. | і too clayey. H 
1 1 1 LI 
i 1 ' 1 
НВВеееет-------------- '|Модегађе: iSlight--------------- Moderate: iSlight. 
Wentworth too clayey. | | з1оре, | 
i | 


Зее footnote аб end of table. 


1 
| too clayey. 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


— Y TY 
Camp areas i Picnic areas 
' 

' 


5011 name and Paths and trails 


' Playgrounds 
map symbol 1 

і 

1 


—— E 
i 
£ 
i 
i 
i 
f 
l 
n 
i 
і 
i 
1 
П 
i 
i 
р 


1 
1 
исви: | 
Wentworth-----2-------|! Moderate: iSlight. 
| slope, 
| too clayey. 
i г 
1 | 
Ethan---------------- |Модекађе: iSlight. 
1 i slope. 
i || i 
WdA*: | | | 
Wentworth------------ iModerate: iSlight--------------- Moderate: iSlight. 
| too clayey. | | too clayey. | 
1 П 1 + 
1 1 I t 
Trent----- ----------- ISevere: IModerate: ISevere: iModerate: 
{ floods. | floods. | floods | floods. 
' ' ' 1 
t 1 1 1 
Tetonka--------------|Severe: | Зеуеге: {Severe iSevere: 
| floods, | wetness. i wetness, i wetness. 
| wetness, ) | floods | 
| регез slowly. I | | 
1 1 1 + 
1 1 1 + 
НҺһ--------------------|5еуеге: ІЗеуеге: | Зеуеге: iSevere: 
Whitewood | floods, | wetness. | floods, | wetness. 
| wetness. і | wetness. 
| 4 if + 
1 4 1 4 
Но------------------- - | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: 
Worthing 1 wetness, | wetness. | wetness, { wetness. 
| floods. 1 | floods. | 
1 + ' 
| | | 


' 
————————————————————————————— ———— M———————————————— MÀ تھ‎ 


* See map unit description for the composition and behavior of the map unit. 
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[Some of the terms used іп this table to describe restrictive soil features are defined in the Glossary. 
text for definitions of "slight," "moderate," and "severe." 


not rated] 


Soil name and 
пар symbol 


| 


Ва, Bb------------ iSevere: 
Baltic | too clayey, 

| floods, 

| wetness. 

+ 

l: 
ВсЕ-------------- -iSevere 
Betts | Slope 

} 

i 
BdB--------------- i Severe; 
Blendon ¦ cutbanks cave. 

Ц 

! 
Во----- ----------- Severe: 
Bon | floods 

H 

і 
Са---------------- | Зеуеге: 
Спазка | wetness, 

| floods. 

1 

! 
СВ---------------- i Severe; 
Сјато | floods, 

| wetness, 

| too clayey. 

1 

1 
CoB, СсС------- ---і511ңһ%------- 
С1агпо | 

р 

i 
CdA*: Н 
Clarno----------- |iSlight------- 

+ 

| 
Вопі11а---------- Moderate: 

| floods. 

1 

1 

t 
CeB*: } 
С1агпо----- ------1511Дһ0------- 

| 
Davison---------- | Зеуеге; 

| wetness, 

1 
CfA*: ! 
Clarno----------- iSlight------~ 


Shallow 
excavations 


Вауізоп----------|Зеуеге: 


wetness. 


Crossplain------- iSevere: 


| 
1 
! 
1 
ç 
L 
1 


Зее footnote at end of table. 


wetness. 


TABLE 10.--BUILDING SITE DEVELOPMENT 


SOIL SURVEY 


See 


Absence of an entry means that the soil was 


Small 
commercial 


Dwellings 
without 
basements. 


Severe: 
shrink-swell, 
floods, 
wetness. 


Severe: 
slope. 


Slight----------- 


Severe: 
floods. 


Severe: 
wetness, 
floods. 


Severe: 
floods, 
shrink-swell, 
wetness. 


Moderate: 
shrink-swell. 


iModerate: 
shrink-swell. 


| 

| 

| Зеуеге: 
| floods. 
1 

J: 

' 

1 

1 

| 

' 


(Moderate: 
shrink-swell. 


Moderate: 

| wetness, 

| Shrink-swell. 
| 
iModerate: 

} shrink-swell. 
i 

i 

IModerate: 

| wetness, 
shrink-swell. 


| 
1 

| 

| Зеуеге; 

| wetness, 
| floods, 

| Shrink-swell. 
| 

$ 


i 

Dwellings 
with 

basements _ 


shrink-swell, 
floods, 
wetness. 


Severe: 
slope. 


Slight----------- 


wetness, 
floods. 


floods, 
shrink-swell, 
wetness. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
wetness. 


Moderate: 
shrink-swell. 


Severe: 
wetness. 


Severe: 
wetness, 
floods, 
shrink-swell. 


Severe: 
shrink-swell, 
floods, 
wetness. 


Severe: 
slope. 


Slight------------ 


Uu 


evere: 
floods. 


[^] 


evere: 
wetness, 
floods. 


Severe; 
floods, 
shrink-swell, 
wetness. 


Moderate: 
slope, 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
floods. 


Moderate: 
shrink-swell. 


Moderate: 
wetness, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
wetness, 
shrink-swell. 


Severe: 
wetness, 
floods, 
shrink-swell. 


m YI a M —ü€— жен‏ ما ات 


Local roads 
and streets 


Severe; 
shrink-swe11, 
low strength, 
floods. 


Severe: 
low strength, 
slope. 


Moderate: 
low strength, 
frost action. 


Severe: 
floods. 


Severe: 
wetness, 
floods, 
frost action, 


Severe: 
frost action, 
low strength, 
shrink-swell. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
floods, 
low strength. 


Severe: 
low strength. 


Severe: 
frost action. 


Severe: 
low strength. 


Severe: 
frost action. 


Severe: 
frost action, 
shrink-swell, 
low strength. 


McCOOK COUNTY, SOUTH DAKOTA 


Soil name and 


map symbol 


TABLE 10.--BUILDING SITE DEVELOPMENT~-Continued 


ChB 
сі 


Ck- 
Cr 


Co* 
Ст 


Cr* 
Cr 


Du 


Da 


c m C C о E 
1 Shallow | Dwellings | Dwellings | Small ! Local roads 
| excavations Н without 1 with | commercial Н and streets 
р ____разетелез 1  basements 1 buildings 1...2. 
1 П П I 1 
' ' ' р | 
1 l 1 t t 
1 || i | | 
Slight ---------- (Moderate: iModerate: (Moderate: | Зеуеге: 
| | shrink-swell. i shrink-swell. | slope, | low strength. 
1 | і | shrink-swell. | 
' t 1 1 4 
1 I I l 1 
ISlight---------- ‘Moderate: Moderate: Moderate: | Зеуеге: 

1 | shrink-swell. | shrink-swell. | slope, { low strength. 
! | } | shrink-swell. | 
1 ' ' I 1 
1 ! Џ І I 
ISevere: | Зеуеге: iSevere: | Зеуеге: | Зеуеге: 
i wetness. | wetness, г wetness, | wetness, i frost action, 
i | floods, | floods, | floods, | shrink-swell, 
1 | shrink-swell. | shrink-swell. | shrink-swell. | low strength. 
' 1 t + , 
| | | | | 
| Зеуеге: | Зеуеге: {Severe | беуеге: iSevere: 
| wetness. | wetness, | wetness, | wetness, | frost action, 
| | floods, | floods, i floods, | shrink-swell, 
i | shrink-swell, | shrink-swell. | Shrink-swell. | low strength. 
t T 1 t 14 
+ 1 1 t 1 
iSlight---------- (Moderate: iModerate: Moderate: Severe: 
i | Shrink-swell. | shrink-swell, | shrink-swell. | low strength. 
i | | wetness. || 
1 + 1 t 1 
1 1 1 + 1 
| | 1 | | 
| Severe: | Зеуеге: | Зеуеге: | Зеуеге: iSevere: 
| wetness. | wetness, | wetness, | wetness, | frost action, 
| | floods, | floods, | floods, | shrink-swell, 
| | shrink-swell. | shrink-swell. | Shrink-swell. | low strength. 
П 1 1 ' 1 
1 1 1 1 t 
| Земеге: | Зеуеге: | Зеуеге: | Зеуеге: iSevere: 
| floods. | floods, | floods, | floods, | floods, 
i | shrink-swell. | Shrink-swell. | shrink-swell. ¦ low strength, 
1 | i і | shrink-swell. 
' 4 Li 1 П 
+ 4 ' 1 1 
(Moderate: ISevere: ISevere: | Зеуеге: | Зеуеге: 
| floods. | floods. | floods. | floods. { low strength. 
1 + 1 t 1 
1 t 1 t t 
|511ңһ0-----------(Мойегабе: Moderate: Moderate: | Зеуеге: 
i | shrink-swell. i shrink-swell. | slope, i low strength. 
| | 1 | shrink-swell. | 
t 1 % 1 $ 
{ I 4 I 1 
| Зеуеге: iSlight---------- iSlight----------- |Модегађе: (Slight. 
| cutbanks cave. | H | slope. 
£ ' 1 1 T 
| ! | | 
| Зеуеге: ISlight---------- iSlight----------- iSlight---------- iSlight. 
| cutbanks cave. | } | | 
1 1 1 1 Ц 
I I 1 V 1 
| Зеуеге: iSlight---------- iSlight----------- iSlight~--------- (Slight. 
| cutbanks cave. | | | 
| | ' || I 
I 1 1 I I 
iSlight---------- iModerate: iModerate: iModerate: | Зеуеге: 
| | shrink-swell. | shrink-swell, | slope, | frost action, 
| i 1 | shrink-swell. i low strength. 
T 1 1 + + 
1 1 П П 1 
iSlight---------- Moderate: Moderate: Moderate: | Зеуеге: 
shrink-swell. | Shrink-swell. | Slope, | low strength. 
1 ' 
1 E 
1 1 


агпо----------- 


ossplain 


ossplain------- 


oSsplain------- 


dley----------- 


vis 


See footnote 


| 
р 
| 
at end of table. 


| shrink-swell. 
' 
1 


96 
------------------р----------------- 
5041 папе апа | Shallow 
map symbol i excavations 
E ЕОНИ 
1 
1 
EbC-------------- -[Slight----------- 
Ethan i 
+ 
| 
EcD*: 1 
Ethan------------ ‘Moderate: 
| slope. 
1 
| 
Betts------------|Moderate: 
| slope. 
i 
y 
НаВ--------------- 1511ңһ%----------- 
Напа | 
i 
| 
HbA*: | 
Hand-------------|Slight----------- 
4 
| 
| 
Bonilla---------- \Severe: 
| floods. 
+ 
+ 
} 
Неве: 1 
Напй------------- 1511Ңһ5----------- 
I 
1 
і 
Davison---------- | Зеуеге: 

| wetness. 

+ 

| 
HdA*: H 
Напб-------------|51іңһ%----- ------ 

t 

i 

1 

i 
Davison---------- | Зеуеге: 

| wetness. 

| 
Crossplain------- iSevere: 

| wetness. 

1 

| 

| 
HeB*: H 
Hand-------------|Slight----------- 

Li 

i 
Ethan------------ iSlight----------- 


See footnote a 


TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


t end of table. 


—————————Ó———— 
ў 1 1 
Dwellings || Dwellings Small 
without with commercial 
_____ђазете ....basements ___ .buildings _____ 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
s 


lope. 


! 
Џ 
4 
' 
1 
L 
1 
I 
| 
1 
| 
T 

l 
н 
' 
! 
1 
1 
l 
' 
i 
1 
| 
|Модегађе: 

| shrink-swell, 
| Slope. 
iModerate: 
shrink-swell. 


Moderate: 
shrink-swell. 


|Модегађе: 
shrink-swell. 


i 
1 

| 
iModerate: 
| wetness, 

| shrink-swell. 
р 

1 

| Зеуеге: 

| wetness, 
floods, 
shrink-swell. 


р 
1 
1 
1 
' 
| 
|Модекабе: 

| shrink-swell. 
| 


І 
iModerate: 
shrink-swell. 


Moderate: 
shrink-swell. 


------------------- 


iModerate: 

| shrink-swell, 
| Slope. 

t 


t 

|Модегафе: 

і shrink-swell, 
і Slope. 

+ 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 


loods. 


зо 


Moderate: 
shrink-swell. 


Severe: 
wetness. 


Moderate: 
shrink-swell. 


Severe: 
wetness. 


Severe: 
wetness, 
floods, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


oderate: 
slope, 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
floods. 


Moderate: 
shrink-swell. 


Moderate: 
wetness, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
wetness, 
shrink-swell. 


Severe: 
wetness, 
floods, 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Moderate: 
slope, 


' 
' 
' 
1 
№ 
р 
L 
+ 
Li 
+ 
1 
t 
t 
+ 
у 
i 
' 
' 
i 
t 
i 
1 
' 
i 
1 
Li 
' 
' 
' 
' 
1 
1 
1 
i 
4 
+ 
і 
11 
Џ 
+ 
1 
Li 
' 
' 
1 
' 
1 
+ 
+ 
+ 
П 
' 
l 
4 
1 
+ 
+ 
Li 
4 
t 
| 
1 
' 
і 
t 
+ 
+ 
+ 
Li 
Џ 
1 
1 
} 
Li 
1 
4 
i 
1 
i 
Li 
4 
4 
4 
1 
+ 
LI 
i 
! 
+ 
| 
l 
1 
1 
у 
1 
і 
| 
1 
LI 
4 
' 
1 
' 
' 
' 
4 
' 
' 
| 
1 
1 
| 
| 
| shrink-swell. 
Ц 

+ 


SOIL SURVEY 


Local roads 
and streets 


-о 


ow strength. 


vere: 
ow strength. 


но 


уеге: 
ow strength. 


= 


Moderate: 
low strength, 
shrink-swell, 


Moderate: 
low strength, 
Shrink-swell. 


Severe: 
floods, 
low strength. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


frost action, 
shrinke-swell, 
low strength. 


Moderate: 
low strength, 
shrink-swell. 


Severe: 
low strength. 


McCOOK COUNTY, SOUTH DAKOTA 


TABLE 
— ык ы еер ошата 
Soil name and | Shallow 
map symbol | excavations 
1 
1 
ЕКЕН Ен кк ле € —— 
! 
La---------------- | Зеуеге 
Шато г wetness, 
| floods. 
1 
| 
За---------------- | Зеуеге: 
Salmo | floods, 
| wetness, 
+ 
+ 
TaD*: Н 
Talmo------------ | Зеуеге; 
i cutbanks cave. 
Ц 
1 
Betts-------- ----|Moderate: 
| Slope. 
i 
i 
Tb---------------- i Severe: 
Tetonka | wetness, 
i floods. 
I 
1 
Тс*: i 
Tetonka---------- іЗеуеге: 
i wetness, 
| floods. 
$ 
! 
Canisteo--------- | Зеуеге: 
{ wetness, 
| floods. 
1 
| 
Td----------- =---- | Severe: 
Trent | floods. 
1 
| 
| 
TeD--------------- i Severe: 
Talmo | cutbanks саме. 
1 
1 
Мад, WbB---------- {Slight----------- 
Wentworth | 
$ 
| 
WcB*: I 


Wentworth--------!Slight----------- 


Ethan------------ iSlight----------- 
i 
i 
WdA*: | 
Wentworth-------- iSlight----------- 


See footnote at end of table. 


10.--BUILDING SITE DEVELOPMENT--Continued 


Dwellings 
without 


Severe: 
floods, 


Severe: 
floods, 
wetness. 


Moderate: 
slope. 

Moderate: 
slope. 

Severe: 


floods, 
wetness, 


Severe: 
floods, 
wetness, 


Severe: 
wetness, 
floods. 


Severe: 
floods. 


Moderate: 
slope. 


|Модегађе: 


shrink-swell. 


shrink-swell. 


i 
1 
| 
i 
iModerate: 
i 
1 
i 
1 


iModerate: 


Moderate: 


basements ___ 


shrink-swell. 


shrink-swell, 


shrink-swell. 


shrink-swell. 


shrink-swell. 


shrink-swell. 


Dwellings 
with 


Severe: 

| wetness, 
floods, 

i shrink-swell. 

Severe: 

floods, 

wetness. 


Moderate: 
slope. 


Moderate: 
shrink-swell, 
Slope. 


Severe: 
floods, 
shrink-swell, 
wetness. 


' 
I 
, 
1 
1 
1 
1 
D 
T 
1 
1 
П 
1 
П 
Џ 
1 
1 
4 
Ц 
1 
1 
' 
4 
1 
t 
і 
Ц 
I 
| 
LI 
4 
4 
4 
i 
i 
LI 
1 
+ 
t 
1 
1 
Ц 
' 
1 
1 
' 
1 
1 
1 
| Зеуеге: 
i floods, 
| shrink-swell, 
| wetness. 
1 
1 
| Зеуеге: 
| 
' 
! 
+ 
1 
| 
| 
' 
! 
$ 
t 
i 
t 
+ 
i 
1 
| 
' 
' 
' 
1 
' 
i 
1 
1 
' 
1 
р 
1 
р 
I 
£ 
1 
Ц 
П 
р 
t 
1 
! 
1 
1 
і 
Ц 
I 


wetness, 
floods. 


Severe: 
floods. 


Moderate: 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


basements пл. 
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І 
Small 
commercial 


loods, 
hrink-swell. 


о о 


5 


беуеге: 
s 


Severe: 
slope. 


floods, 
wetness, 
shrink-swell. 


shrink-swell. 


wetness, 
floods. 


floods. 


Severe: 
s 


Moderate: 
shrink-swell, 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 


I 
I 
' 
1 
' 
L 
T 
t 
Ц 
1 
1 
I 
1 
1 
T 
1 
1 
| 
i 
i 
' 
t 
' 
I 
1 
1 
1 
1 
1 
t 
1 
1 
1 
| 
' 
+ 
| 
' 
' 
' 
| 
П 
Џ 
i 
' 
Ш 
i 
i 
1 
1 
Ц 
1 
' 
' 
' 
1 
П 
П 
| 
} 
| 
t 
! 
1 
Џ 
Li 
' 
' 
' 
' 
1 
1 
1 
Ц 
1 
1 
1 
| 
1 
| 
1 
i 
Ц 
1 
' 
I 
' 
1 
' 
I 
' 
! 
і 
+ 
1 
i 
| shrink-swell 
1 

1 

1 


__ buildings ___ 


Local roads 
and streets 


Severe: 
floods, 
low strength, 
frost action. 


Severe: 
wetness, 
low strength. 


Moderate: 
slope. 


Severe: 
low strength. 


Severe: 

frost action, 
low strength, 
wetness. 


Severe: 
floods, 

low strength, 
wetness. 


Severe: 
low strength, 
wetness, 
floods. 


Severe: 

low strength, 
frost action, 
floods. 


Moderate: 
slope. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength. 


Severe: 
low strength, 
frost action. 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


—€—————————— !—————Ó—————————— € ——— — —— M 
' I 1 1 1 
Soil name and | Shallow 1 Dwellings i Dwellings i Small | Local roads 
map symbol 1 excavations Н without ! with ! commercial | and streets 
ای‎ ae I lh ی‎ EEN _ basements . | buildings __|_______________ 
1 П T ' 
| | | | | 
WdA*: 1 1 I | i 
Тгепе------------ Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: 
| floods. | floods. | floods. | floods. i low strength, 
i i i i i frost action, 
i | | i { floods. 
i i i ' i 
Tetonka---------- iSevere: | Зеуеге; ‘Severe: | Зеуеге: | Зеуега: 
t wetness, | floods, t floods, | floods, | frost action, 
| floods. | wetness, | shrink-swell, | wetness, | low strength, 
I | shrink-swell. | wetness. | shrink-swell | wetness. 
П П 1 1 1 
1 l l і і 
Иһ------------=----|5еуеге: | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: 
Whitewood { wetness, | floods, | wetness, і floods, i frost action, 
| floods. i wetness. | Floods. і wetness. і low strength, 
i | i i { wetness. 
1 , Ц 1 Ц 
1 + I ' t 
МЧ0---------------- | Зеуеге; | Зеуеге: | Зеуеге: | Зеуеге: | Земеге: 
Worthing | wetness, i wetness, { wetness, | wetness, i wetness, 
floods. | floods, | floods, | floods, | floods, 
| shrink-swell. | Shrink-swell. { shrink-swell. low strength. 
1 1 LI 
1 Џ 4 
1 ' 


* See map unit description for the composition and behavior of the map unit. 
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TABLE 11.--SANITARY FACILITIES 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. 
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See 


text for definitions of "slight," "moderate," "good," "fair," and other terms used to rate soils. 
Absence of an entry means that the soil was not rated] 


--------------------р-----------------г-----------------ұ-----------------р-----------------р----------------- 


|| 1 
Soil name and 1 Septic tank i 


1 1 
map symbol ) absorption І агеаз 
| fields __1 . 
ЕАУ ULU SS = 
1 1 
| | 
Ва, Bb-------------- iSevere: | 
Baltic i percs slowly, | 
| wetness, | 
| floods. | 
1 4 
1 4 
BeE---------- -------|5еуеге: | Зеуеге: 
Betts | peres slowly, | slope. 
| slope i 
' ' 
t 1 
ВаВ----------------- iSlight---------- -iSevere: 
Blendon | | seepage. 
i | 
Во------------------ (Severe: ISevere; 
Bon | floods. | floods. 
1 | 
Са------------------ | Зеуеге: | Земеге: 
Спазка | wetness, | wetness, 
| floods. | floods, 
i | seepage. 
1 4 
І i 
СЫы------------------ | Зеуеге | Зеуеге: 
Clamo } floods, | floods, 
| peres slowly, | wetness. 
| wetness. 
i | 
СсВ----------------- | Severe: Moderate: 
Clarno | peres slowly. | seepage, 
| | slope, 
l 1 
Ссс----------------- | беуеге: |5еуеге: 
С1агпо | peres slowly. | slope. 
| } 
CdA*: | і 
Clarno------------- 1беуеге Moderate: 
| peres slowly. | seepage, 
I | 
Bonilla----- -=------ | Severe: ! 
| floods, | 
| percs slowly. | 
£ 1 
' 1 
CeB*: i 1 
Clarno------------- |} Зеуеге: iModerate: 
| регез slowly. і slope, 
| | seepage, 
Н ' 
t 1 
Davison------------ | Severe: і Зеуеге: 
| wetness, | wetness, 
| регез slowly. | 
, 1 
D 1 
CfA*: | | 
Clarno------------- | Зеуеге: Moderate: 
| peres slowly, | seepage. 
| | 
Davison------------ | Зеуеге: | Земеге: 
| wetness, | wetness. 
| регсз slowly. | 
| і 
Сгоззр1а1п1--------- (Severe: iSlight----------- 
| peres slowly, i 
| wetness, i 
i floods. 1 
1 ! 
1 1 
ChB*: | ! 
Clarno-------------|Severe: Moderate: 
| percs slowly. і slope, 
I | seepage, 
2 + 
| t 


See footnote at end of table. 


Sewage lagoon 


| 
| 
» 
is 
| 
| 
| 
| 


Trench 
sanitary 


_ landfill ___ 


Slight-----------|Severe: 


too clayey, 
floods, 
wetness. 


ко 
о 
[34 
з 
о 
a 
са 


Зеуеге: 
wetness, 
floods. 


Slight----------- 


Area 
sanitary 
landfill 


Severe: 
floods, 
м 


etness. 


a... Ñ... "iu a RENS АГЫР: Na 


Slight----------- 


Severe: 
floods. 


ISlight----------- 


1 
| 
i 
iModerate: 
| wetness. 
1 
' 
! 


|Moderate: 
wetness. 


Severe: 
wetness, 
floods. 


Slight----------- 


4 

| Daily cover 
| for Landfill 
1 
L 


о 
too clayey, 
wetness. 


Fair: 
thin layer. 
Good. 


Poor: 
wetness. 


Poor: 
too clayey. 


| Good. 


Good. 


Good. 


Good. 


1 

1 

1 

| 

Fair: 

| too clayey. 
1 

| 

} 

+ 


Соса. 


Fair: 


a 
too clayey. 


Li 
1 
' 
1 
+ 
t 
і 
4 
| 
1 
| 
|Роог: 
| wetness. 
Ц 
1 
1 
i 
і 
, 
1 
П 
1 
| 
1 
1 
+ 
| 


Good, 
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--------------------р-----------------р-----------------р-----------------р-----------------ғ------------. 


Зо11 пате апа 
map symbol 


Ск--------------- --- 
Crossplain 


Co*: 
Crossplain 


Clarno 


Cr*: 
Crossplain 


Рад----------------- 


Davis 


БаВ----------------- 


Бауіз 


Delmont 


DnA*: 
Delmont 


Нав----------------- 
Напа 


Зее footnote at 


TABLE 11.--SANITARY FACILITIES--Continued 


Septic tank 
absorption 
...fields,. 


Severe: 

i percs slowly. 
р 

' 


iSevere: 

| peres slowly, 
| wetness, 
floods. 


| peres slowly, 
| wetness, 

| floods. 
1 
1 
1 


| Severe: 

i peres slowly, 
1 wetness. 

1 


| Зеуеге: 
| perces slowly, 
| wetness, 

| floods. 
р 

I 

1 


iSevere: 

| percs slowly, 
| floods. 

t 

I 

|Moderate: 

| floods, 

i peres slowly. 
; 

t 

|Модегађе: 

| peres slowly. 


iSlight-------- --- 


{Slight 


| Зеуеге: 


| percs slowly. 
р 

i 

iSevere: 

percs slowly. 


Severe: 
peres slowly. 


Severe: 


e 
регез slowly. 


П 
i 
| 
1 
1 
І 
' 
i 
| 
1 
і 
і 
1 
t 
t 
| 
П 
1 
1 


| Зеуеге: 
| peres slowly. 
1 

| 

iModerate: 
регсз slowly. 


end of table. 


l 

| Sewage lagoon 
! агеаз 
1 
1, 


ао 


Модегађе: 
seepage, 
wetness. 


iSevere: 
seepage. 


seepage. 


slope. 


i 

1 

“ 

I 

' 

р 

| Зеуеге: 
' 

' 

V 

| Зеуеге: 
| Slope. 
Severe: 
Slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope, 
seepage. 


+ 
Trench i 
sanitary 


-..landfill, 


Moderate: 


о 
too clayey. 
| Зеуеге: 
| wetness, 
i floods. 
i 

| 

| Зеуеге: 
wetness, 
floods. 


Moderate: 
wetness. 


Severe: 
| wetness, 
| floods. 
4 
1 
+ 


1 
|} Зеуеге: 


| floods. 


Moderate: 


о 
floods. 


Slight----------- 


|} Зеуеге: 


} зеераве, 


Зеуеге: 
seepage. 


Severe: 
seepage. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 
Moderate: 
too clayey. 
Moderate: 
too clayey. 


Moderate: 
too clayey. 


Slight 


t 
П 
! 
1 
L... 


Area 
sanitary 


etness, 
loods. 


Severe: 
etness, 


e 
м 
floods. 


Moderate: 


о 
floods. 


Moderate: 
slope. 


Moderate: 
slope. 


Slight----------- 


...landfill _____ 


SOIL SURVEY 


Daily cover 
for landfill 


ct m 


оо с1ауеу. 


ог: 
etness. 


ко 


ir: 
oo clayey, 


a 
t 
hard to pack. 


1 
4 
1 
4 
| 
l 
' 
t 
1 
4 
Д 
1 
П 
1 
iF 
i 
П 
t 
' 
Ц 
П 
1 
' 
i 
' 


ог: 


Ро 
small stones. 


| too clayey. 


(Fair: 
too clayey. 
Fair: 


a 
too clayey. 


too clayey, 
i slope. 


D 
iFair: 
+ 


| too clayey, 
{ slope. 
M 


McCOOK COUNTY, SOUTH DAKOTA 


MEDI EI E et epee EGER M MED шыш 
Soil name and 1 Septic tank | Sewage lagoon | Trench i Area 
map symbol | absorption | агеаз i sanitary i sanitary 
| fields а 1 landfill 1 landfill 
ucc CDD C E E а کے‎ ыс о анан 
i | | i 
НЫА*; | | | 1 
Hand---------------iModerate: iModerate: {Slight----------- iSlight-~--------- 
| peres slowly. | seepage. 1 1 
+ t + 
t 1 1 i 
Bonilla------------ Severe: iModerate: | Зеуеге: | Зеуеге: 
| floods. | зеераве. | floods. | floods 
1 1 4 ' 
1 1 i 4 
HeB*: || 1 i 
Hand--------------- iModerate: tModerate: Slight ----------- ISlight-------- --- 
| percs slowly. | slope, i 
| | seepage | i 
i i | i 
Davison----------- - | Зеуеге: | Зеуеге: | Зеуеге: iModerate: 
| wetness. і wetness. | wetness. | wetness. 
£ Ц 1 4 
1 р 1 i 
HdA*: i i | | 
Напа--------------- iModerate: 1Moderate: iSlight-----------jSlight----------- 
! регоз slowly. | seepage. | 
' ' 
' 1 р 1 
Davison------------ | Зеуеге: (Severe: | Зеуеге: iModerate: 
| wetness. | wetness. | wetness. | wetness. 
' + 1 1 
4 ' 1 I 
Crossplain--------- iSevere: iSlight----------- | Зеуеге; | Зеуеге: 
| peres slowly, | | wetness, | wetness, 
| wetness, | | floods. | floods. 
| floods. | | 
i i 1 i 
HeB*; | | | 
Hand--------------- iModerate: iModerate: iSlight-----------|Slight----------- 
| peres slowly. | slope, ) 
| р seepage. | 
1 1 + П 
Ебһап--«-----------|Модйеғабе: iModerate: iModerate: iSlight----------- 
| peres slowly. i slope. | too clayey. 
1 ' 
| 4 t 1 
Ша---------------- == | Severe: | Зеуеге: | Зеуеге: |} Зеуеге: 
Lamo | peres slowly, | floods, | wetness, | wetness, 
| wetness, | wetness | floods. i floods. 
| floods. i i 
1 ' ' 
l 1 1 1 
ба------------------ | Зеуеге: | Зеуеге iSevere: Severe: 
Salmo } peres slowly, | floods, | floods, | floods, 
| floods, i wetness. i wetness | wetness. 
| wetness. | i i 
| | i | 
Тар%; 1 | 1 1 
Та! то-------------- iModerate: 1беуеге: | Зеуеге; | Зеуеге: 
| Slope. | Slope, { зеераве. | seepage. 
| ! seepage | | 
Ц 1 t 
1 1 t 1 
Betts-------------- | Зеуеге; | Зеуеге: iModerate: iModerate: 
! percs slowly. | slope. 1 too clayey. | slope. 
+ + Ц 
| | | | 
Tb---------- -------- | Severe: {(Slight----------- iSevere: | Зеуеге; 
Tetonka ¦ floods, | | floods, | floods, 
| peres slowly, | | wetness, | wetness. 
i wetness. | ! too clayey. i 
H | 
Џ |. Џ 4 


See footnote at 


TABLE 11.--SANITARY FACILITIES--Continued 


end of table. 
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Ë 
T 

| Daily cover 
| for landfill 
' 

1 

1 

if 

1 

р 

i 

\ 


то 
о 
о 
о 
= 
Ф 
< 
(o 
<= 


iGood. 
t 


iFair: 
too clayey. 


Poor: 
wetness. 


air: 
too clayey. 


mall stones. 


air: 
too clayey, 
slope. 


oor: 
wetness, 
too clayey. 
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TABLE 11.--SANITARY FACILITIES--Continued 


--------------------г-------------------г-----------------р-----------------г-----------------р----------------- 


1 l 
| 1 


і у І 
5011 пате апа | Septic tank | Sewage lagoon | Тгепећ 1 Агеа | Daily cover 
map symbol | absorption H areas | sanitary i sanitary | for landfill 
ШЕ; ЖЕНЕ ПЕКИН llad НЕТТІ ТЕН 
—— f | E а а 
i i | | | 
Те#: | ! | 1 | 
Tetonka------------ 1 Severe: tSlight----------- iSevere: Severe: ‘Poor: 
| floods, 1 | floods, | floods, { wetness, 
{ peres slowly, | | wetness, | wetness, | too clayey. 
| wetness, | | too clayey. l | 
1 Li 1 1 Ц 
1 t І 4 І 
Canisteo----------- } Зеуеге: | Зеуеге: iSevere: | Зеуеге; {Poor: 
| wetness, | wetness, | wetness, | wetness, | wetness. 
| floods. | floods. | floods. | floods. i 
4 4 П 1 1 
4 1 Í Е 1 
Т4------------------|беуеге: IModerate: ISevere: ISevere: IFalr: 
Trent | floods, | зеераве. | floods. | floods. | too clayey. 
| регез slowly. | | | | 
' ' т ' ' 
1 1 I 1 1 
Тер----------------- | Модегафе: {Severe: Severe: iSevere: |Роог: 
Talmo | slope. і Slope, | seepage. } seepage. і small stones. 
i i seepage. i i 
р р р 1 р 
1 1 i 1 i 
WaA----------------- | Зеуеге: iModerate: iModerate: iSlight---------- -iFair: 
Wentworth | peres slowly. i seepage. { too clayey. i 1 too clayey. 
i 1 i |, i 
МЫВ----------------- i Severe: IModerate: IModerate: ISlight----------- Fair: 
Wentworth | percs slowly. | slope, { too clayey. | i too clayey. 
! | seepage. 1 і } 
1 1 i 1 1 
WoB*: } | | | } 
Wentworth----------[Severe: |Модегабе: Moderate: iSlight-----------IFair: 
| peres slowly. і slope, г too clayey. 1 } too clayey. 
i | seepage. i ) || 
і | ' i | 
Ethan--------------|Severe: Moderate: iModerate: iSlight---------- -ІҒаіг: 
| регсз slowly. | Slope. | too clayey. | | too clayey. 
1 || 1 | 1 bi 
1 1 1 І 1 
WdA*: | р i I | 
Wentworth---------- | Зеуеге: iModerate: iModerate: 1814Ңһ%-----------|Ғайг: 
| peres slowly. | зеераве. | too clayey. i i too clayey. 
1 1 ' T ' 
t 1 ' l ' 
Тгеп%-------------- i Severe; IModerate: iSevere: |} Зеуеге: 1Еа г; 
i floods, i seepage. | floods. | floods. I too clayey. 
| percs slowly. ! i | i 
| | і | 1 
Tetonka------------ iSevere: iSlight----------- i Severe: i Severe: | Poor: 
| floods, | | floods, | floods, | wetness, 
| percs slowly, ) | wetness, | wetness. i too clayey. 
{ wetness. | | too clayey. i | 
| i i i i 
Wh--2----------------|Severe: iISlight-----------|Severe: | Зеуеге 1 Роог: 
Whitewood | percs slowly, t | floods, | floods, { wetness. 
| wetness, | | wetness. | wetness. ) 
| floods. ) i i i 
} i і | | 
Мо----------------- - | Severe: 1 $11506 ----------- | беуеге: і Зеуеге : | Роог: 
Worthing | percs slowly, | { wetness, | wetness, | wetness, 
| floods, | | floods, | floods. | too clayey. 
| wetness. | | too clayey. | | 
i ——" c c————— À————— HÀ 


* See map unit дезсгірбіоп for the composition and behavior of the map unit. 
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TABLE 12.--CONSTRUCTION MATERIALS 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See 
text for definitions of "good," "fair," "poor," and "unsuited." Absence of an entry means that the soil 
was not rated] 


shrink-swell, 


|| 

1 

| too clayey. 
| low strength. 

1 

1 


—— U s x: cc и MM 
Soil name and 1 Roadfill i Sand | Gravel i Topsoil 
map symbol | i | | 
ле RING НЕЕ REIR EM наиве узы ыш а ва з غ‎ Вр pp sasa ا‎ 98 
I і 1 1 
1 i i i 
Ba, Bb---------------- | Роог: tUnsuited: iUnsuited: |Роог: 
Baltic | shrink-swell, { excess fines, | excess fines. | wetness. 
| low strength, i I i 
| wetness. 1 | 1 
| 1 | | 
ВсЕ------------------- 'Роог: iUnsuited: tUnsuited: |Роог: 
Betts | low strength, | excess fines. { excess fines. | slope. 
| slope. i | 1 
| i 1 | 
В9В------------------- 1600й----------------- 1Еа1г: iUnsuited: iGood. 
Blendon | | excess fines. | excess fines. 
Ц ' t 1 
1 1 í I 
Во--------------- -----|Еа!г: iUnsuited: iUnsuited: iGood. 
Bon | low strength. | excess fines. | excess fines. 
+ 1 Ц 1 
+ 1 1 1 
Са----------- --------- |Роог: iUnsuited: iUnsuited: iPoor: 
Chaska | wetness. | excess fines. | excess fines. | wetness. 
1 Е 1 1 
1 t 1 1 
СЪ------------------ == Poor: 1 Упзи вед; iUnsuited: |Роог: 
Clamo i wetness, | excess fines. | excess fines. | wetness. 
| shrink-swell, i i ! 
| low strength. | i 
' i i i 
CoB, CoC-------------- |Poor: iUnsuited: iUnsuited: |бооа. 
Clarno | low strength. | excess fines. | excess fines. 
t 4 1 П 
t і 1 k 
CdA*: | р i | 
С1агпо------ --------- | Poor: iUnsuited: iUnsuited: tGood. 
| low strength. | excess fines. | excess fines. || 
1 1 1 П 
1 i t П 
Bonilla-------------- iPoor: iUnsuited: iUnsuited: боса. 
| low strength. | excess fines. | excess fines. ! 
t 4 % 1 
$ 1 ' 1 
Сев“: 1 | i I 
Clarno--------------- (Poor; iUnsulted: iUnsuited: Good. 
| low strength. | excess fines. | excess fines. | 
Ц 1 % 1 
i Џ ' 4 
Davison-------------- Fair: iUnsuited: iUnsuited: Fair: 
| low strength. | excess fines. | excess fines. | thin layer. 
t 1 1 1 
t І 1 І 
CfA*: || } i | 
Clarno--------------- |Роог: iUnsuited: tUnsuited: iGood. 
| low strength. | excess fines. | excess fines. ) 
1 LI 1 1 
І i t ' 
Davison-------------- iFair: iUnsuited: iUnsuited: iFair: 
| low strength. | excess fines. | excess fines. i thin layer. 
1 1 1 1 
1 1 1 1 
Crossplain----------- (Poor: IUnsuited: IUnsuíted: ІҒайг: 
| мебпезз, | excess fines. | excess fines. | thin layer, 
| shrink-swell, | i | too clayey. 
{ low strength. i | 
Ц ' ' 1 
1 1 1 l 
сув“: I } i 1 
Clarno--------------- 'Роог; iUnsuited: iUnsuited: (Good. 
| low strength. | excess fines. { excess fines. | 
П 1 + 1 
1 1 1 1 
Ethan---------------- |Роог: 1 Пизи 1 Бед: iUnsuited: |Еа1 г: 
| low strength. | excess fines. | ехсезз fines. | thin layer. 
і 1 | | 
Ск-------------------- | Роог: iUnsuited: iUnsuited: iFair: 
Crossplain wetness, | excess fines. 1 excess fines. | thin layer, 
1 1 1 
| | | 
i i | 


See footnote at end of table. 
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E e a ee ЕЕ 
Soil name and i Roadfill | Запд 
map symbol | 
1 
дете - нан 
1 || 
Co*: | i 
Crossplain----------- 1Роог: iUnsuited: 
1 wetness, i excess fines. 
| shrink-swell, 
| low strength. 
1 1 
1 i 
Clarno------------ --2-|Poor: IUnsuited: 
i low strength. | excess fines. 
4 ' 
' I 
Cr*: ' | 
Crossplain----------- | Роог: iUnsuited: 
| wetness, | excess fines. 
| shrink-swell, | 
| low strength. 
i | 
Dudley-------- «=== POON: iUnsuited: 
} low strength. | excess fines. 
' н 
i t 
ра, DaB-------------- iPoor: iUnsuited: 
Davis | low, strength. | excess fines. 
4 1 
1 1 
ПеВ------------------- 10009-------------- (Fair: 
Delmont 1 | excess fines. 
LI ' 
1 I 
ПпАЯ: Н I 
Delmont--------------(Good-------------- IFair: 
1 | excess fines. 
Li Ц 
і 3 
Enet----------------- 1боо4------ -----------|Ғаіг: 
1 | excess fines. 
1 V 
1 t 
Еас#: | 
Egan-----------------|Poor: iUnsuited: 
| low strength. | excess fines. 
+ | 
t t 
Ethan---------------- |Роог: iUnsuited: 
| low strength. | excess fines. 
р р 
1 1 
ЕЫС------------------- |Роог: iUnsuited: 
Ethan | low strength. | excess fines. 
1 1 
1 1 
EcD*: 1 | 
Ethan---------------- | Роог: iUnsuited: 
{ low strength | excess fines. 
4 1 
1 l 
} I 
Betts------- ---------|Роог: iUnsuited: 
| low strength. | excess fines. 
1 1 
| 
НаВ------------------- !Ка1г: (iUnsuited: 
Hand | low strength. | excess fines. 
' 1 
1 1 
HbA*: 1 
Hand--------------- --iFair: iUnsuited: 
1 low strength. | excess fines. 
4 + 
1 1 
Bonilla-------------- {Роог: iUnsulted: 
| low strength i excess fines. 
4 1 
1 1 
нов“: i 
Напд----------------- Fair: iUnsuited: 
' 
! 
1 
| 
1 
Џ 


i 

i 
Рау1зоп-------------- (Fail 

t 

| 


Зее footnote at end 


TABLE 12.--CONSTRUCTION MATERIALS--Continued 


low strength. 
ai 
Lw “strengths 


of table. 


excess fines. 


Unsuited: 
excess fines. 


-----------т------- 


SOIL SURVEY 


Topsoil 


layer, 
layey. 


layer, 
layey. 


reclaim. 


stones. 


stones. 


layey. 


layer. 


layer. 


, 
layer. 


layey, 


layer. 


layer. 


| ЕЕ 
| Gravel | 

i } 

| ' 
de———— = 
1 i 

! 4 

| | 
{Unsuited: iFair: 
| excess fines. | thin 
| | too с 
| i 

| Е 
jUnsuited: IGood. 
| excess fines. 1 

| V 

| | 
iUnsuited: iFair: 
| excess fines. i thin 
| | too с 
| i 

| 1 
iUnsuited: |Роог: 
| excess fines. } area 
+ LI 

l 1 
iUnsuited: {Good 

| excess fines. 1 

i 1 

iFair: | Роог: 
| excess fines. | small 
t П 

! 1 

i i 
|Еа1г: | Роог: 
} ехсезз Ғіпез. | small 
4 1 

1 1 

|Роог: {боо 

| excess fines. | 

1 + 

| | 

| Опзи вед: Fair: 
| excess fines. i too c 
1 ' 

+ 4 

| Ипзи Кей: | Разг: 
| excess fines. | thin 
' ' 

1 1 
iUnsuited: (Fair: 
| excess fines. | thin 
+ 1 

| 
iUnsuited: ІҒаіг: 
| excess fines. | slope 
i i thin 
i | 
iUnsuited: iFair: 
| excess fines. i too с 
1 | 3) оре. 
+ 1 

t 1 
iUnsuited: 1Good 

| excess fines. i 

1 і 

} 1 
iUnsuited: Good. 
| excess fines. | 

1 4 

1 1 
iUnsuited: iFair: 

| excess fines. | thin 
1 ' 

1 I 
iUnsuited: iGood. 

| excess fines. і 

р ' 

I 1 
iUnsuited: iFair: 
| excess fines. | thin 
' | 

Џ 1 


McCOOK COUNTY, SOUTH DAKOTA 
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T 
і 
Soil name апа | Roadfill 
map symbol 

Lu rl 


ir: 


Hand----------------- iFa 
low strength. 


1 

1 

р 
Davison--------------|Fair: 

| low strength. 

4 

t 
Crossplain----------- 'Роог: 

| wetness, 

| shrink-swell, 
| low strength. 
1 
1 
1 


HeB*; ' 

Напа----------------- (Fair: 

I low strength. 
' 
! 

Ethan--------- -------|Роог: 
| low strength. 
LI 
i 

а-------------------- ІРоог: 

Шато 1 shrink-swell, 
| frost action, 
| low strength. 
1 
1 

ба--------------------!Роог: 

Salmo } low strength, 
1 wetness, 
| frost action. 
LI 
' 

TaD*: | 

Talmo---------------- eels 
1 
! 

1 

Betts---------------- (Роог: 
| low strength. 
Ц 
| 

Tb--------- -----------|Рооғ: 

Tetonka | low strength, 
| shrink-swell, 
| wetness. 

р 
те“: i 

Tetonka-------------- ІРоог: 

і low strength, 
| shrink-swell, 
| wetness. 

+ 

1 

Canisteo------------- |Роог: 
| low strength, 
| wetness, 

1 
1 
Т9----------- ---------1Роог: 

Trent | low strength. 
' 

' 
Те0------------------- 1600й-------------- 
Та! то 


See footnote at end of table. 


nsuited: 
excess fines. 


Unsuited: 
excess fines. 


U 


n 
e 


os 


өс 


os 


os 


suited: 
хсезз fines. 


suited: 
хсезз fines. 


suited: 
xcess fines. 


suited: 
xcess fines. 


suited: 
xcess fines. 


Unsuited: 


е 


os 


xcess fines. 


suited: 
xcess fines. 


suited: 
хсезз fines. 


os 


suited: 
хсезз fines. 


os 


suited: 
хсезз fines. 


< 
о 5 


хсезз Г1пез. 


suited: 
xeess fines. 


os 


suited: 
хсезз fines. 


os 


suited: 
xcess fines. 


о 2 


Suited: 
xcess fines. 


os 


Unsuited: 
excess fines. 


irt 
xcess fines. 


ow 
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тала MEME жаннан нады анны ркан аа аы жалата 
i Sand i Gravel i Topsoil 
1 LI Ц 
- | | | 
Sa ee кта M I E 
Unsuited: Unsuited: Good 
excess fines. excess fines. 
Unsuited: Unsuited: Fair: 
excess fines. excess fines. thin layer. 
Unsuited: Unsuited: Fair: 
excess fines. excess fines. thin layer, 


too elayey. 


Good. 


Fair: 
thin layer. 


ту 


а1г: 
боо с1ауеу. 


— 


oor: 
wetness, 
excess salt. 


79 


соғ: 
thin layer, 
area reclaim. 


7 
о то 


iri 
oo elayey, 
lope. 


Poor: 
wetness. 


uv 


oor: 
wetness. 


etness. 


о 
о 
о 
с. 


"U 


oor: 
thin layer, 
area reclaim. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


—————————————————MÓ0]. 
1 t 1 
Soil name and i Roadfill | Sand i Gravel | Topsoil 
map symbol | | i || 
і i | | 
— t-t ا اا ت‎ нн س ااا ااا ااا‎ 
1 i 
i | 
Мад, WbB-------------- ІРоог: Unsuited: Unsuited: Fair: 
Wentworth low strength. excess fines. excess fines. too clayey. 
цеви: 
Wentworth------------|Poor: Unsuited: Unsuited: Fair: 
excess fines. excess fines. too clayey. 


4 
1 
1 
1 
' 
1 
! 
| low strength. 
4 
4 
' 
' 
% 
і 
4 
i 
| 


1 1 
+ Ц + 
1 4 1 
1 ' || 
1 1 1 
i i i 
i i | 
1 i | 
I | | 
1 ' ' 
t ' í 
t i | 
Ебһап---=----------- --{ Poor: {Unsuited: {Unsuited: Fair: 
low strength. } excess fines. | excess fines. | thin layer. 
Н 1 | 
WdA*: | i | | 
Wentworth------------ |Роог: iUnsuited: iUnsuited: iFair: 
| low strength. } excess fines, | excess fines. | too clayey. 
$ ' 1 t 
i 1 1 1 
Trent--------- ------- IPoor: iUnsuited: iUnsuited: iGood. 
| low strength. | excess fines. | excess fines, | 
i i i 1 
Tetonka-------------- |Роог: iUnsuited: iUnsuited: iPoor: 
| low strength, | excess fines. 1 excess fines. | wetness. 
| shrink-swell, i i } 
| wetness. i i | 
Ц 4 1 + 
1 і I i 
Wh----------- ---------!Роог: IUnsuited: iUnsuited: iPoor: 
Whitewood | low strength, | excess fines. { excess fines. | wetness. 
| wetness. | | ! 
|| l | } 
Мо-------------------- {Poor: iUnsuited: iUnsuited: |Роог: 
Worthing | low strength, | excess fines. | excess fines. | wetness. 
| shrink-swell, } | i 
| wetness. 1 I } 
о ей а ы за = et СОРОС ы Зона. Бышы ss 


* See map unit description for the composition and behavior of the map unit. 
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[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary] 


~~ Oe A ee See Н КЕКЕ ELEM Чаш Ба ee bM P MN 
Soil name and | Pond | Embankments, | Drainage I Irrigation } Теггасез | Grassed 
map symbol | reservoir | dikes, and 1 i | апа H waterways 
| агеаз | 1еуеез | | | diversions | = =a 
IDEE 1 7577272 [тшдк снн ЕДТ LN ГТ қана тараны 
1 | || і | i 
Ba, Bb---------- --|Favorable------|Wetness, iPercs slowly, {Floods, iNot needed----- iWetness, 
Baltic i | hard to pack. | frost action, | peros slowly, | { peres slowly. 
| | | floods. | slow intake. |} i 
1 | i 1 і і 
ВсЕ--------------- |51оре---------- iFavorable------ Not needed----- 1510ре---------- 151оре---------- iSlope, 
Betts | ! ! - | { егодез еаз11у. 
1 | Д 1 1 ' 
I 1 1 1 1 + 
BdB--------------- iSeepage-------- | Зеераве, INot needed----- |ҒауогаВ1е------ |Тоо запду------ iFavorable. 
Blendon ! | piping. | i i i 
H I 1 1 
+ 1 I I | 4 
Во---------- ------|Seepage--------|Piping--------- Not needed-----|Floods--------- INot needed-----jiFavorable. 
Bon | | | | i i 
' | i i i 1 
Са----------------! Зеераце-------- |Меблевз-------- 1210043, Мебпезв, iNot needed----- iWetness. 
Chaska 1 | | frost action. | floods. I 1 
1 1 П + 1 , 
+ 1 I t 1 t 
Со---------------- iFavorable------ iWetness, iPercs slowly, {Slow intake, |Not needed----- iWetness. 
Clamo | | hard to pack. | frost action. | регсз slowly, | 1 
| | і | floods. I ! 
| 1 | i } i 
СсВ--------------- iFavorable------ iFavorable------ iNot needed----- tFavorable------ iFavorable------ 1 Егодез easily. 
Clarno 1 | і | i і 
| | 1 і i і 
CoC--------------- 1510ре---------- iFavorable------ Not needed----- 1510ре---------- |ЕауогаБ1е------ iErodes easily. 
Clarno | | i р i | 
| | | | | i 
CdA*: | | i } 1 1 
Clarno-----------(Favorable------|Favorable------ {Моё needed-----|Favorable------|Not пеедед----- | Егодез easily. 
| || | i | I 
Bonilla---------- iSeepage--------iFavorable------jNot needed-----|Floods---------|Not needede----} Favorable. 
| | I | 1 } 
CeB*: | | i i i 1 
Clarno------ -----|Favorable------iFavorable------|Not needed-----|Favorable------|Favorable------|Erodes easily. 
1 $ ' ' 1 ' 
(| I ' ' 1 П 
Davison----------iSeepage-------- iWetness-------- iFrost action---iWetness-------- iFavorable------ {Erodes easily. 
, 1 + ' 1 ' 
' ' | Н ' | 
1 I 4 1 + 1 
CfA*: I | | | 1 1 
Clarno----------- iFavorable------ iIFavorable------ {Not néeded----- IFavorable------ INot needed----- ЈЕгодез easily. 
П 1 ' ' ' 
! 1 4 Т + 
Davison------ ----iSeepage--------|Wetness--------|Frost action---iWetness----- ---|Not needed-----|Erodes easily. 
F 1 ' i ' 1 
| | ' ! | | 
Crossplain-------|Favorable------|Wetness-------- iPeres slowly, 1310м intake, | Мое needed-----|Peres slowly, 
i i | frost action. | wetness, 1 | wetness. 
| ) i | peres slowly. | 1 
| | ! 1 1 | 
ChB*: | | I I 1 р 
Clarno----------- iFavorable------ lIFavorable------ {Not needed----- jFavorable------ IFavorable------ Erodes easily. 
1 i 4 1 ' ' 
1 ' 4 1 1 1 
Ethan------------ iFavorable------ iIFavorable------ INot needed----- iFavorable------ iFavorable------ Erodes easily. 
| | i 1 1 i 
Ck------- --------- |Еауога61е------ iWetness-------- |1 Регсз slowly, {Slow intake, iNot needed----- |Регсз slowly, 
Crossplain ! | | frost action. | wetness, | | мебпезз. 
і i | | peres slowly. | } 
H т ' ' t ' 
t 1 t + О ' 
Co*: I i | | | i 
Crossplain-------(Favorable------iWetness--------jPercs slowly, {Slow intake, | Моё needed-----iPercs slowly, 
і 1 1 frost action. | wetness, ) | wetness. 
| i i | peres slowly. | | 
|| | 1 | ) I 
Clarno----------- |ЕауогаЬ! е------ iFavorable------ 'Еахуогађје------ | №06 needed----- {Erodes easily. 
' 


' 
I 


See footnote at end of table. 


INot needed----- 
1 
1 


1 
t 
1 
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TABLE 13.--WATER MANAGEMENT=-Continued 


SOIL SURVEY 


------------------Г---------------Т---------------Т---------------Т---------------р----------------------------- 


1 
| Pond 


1 
| Embankments, 


Soil name and | 
map symbol І reservoir | dikes, and 
Е ا‎ вгевз _____|____љеуеез ____ 
| | 
Cri: | | 
Crossplain------- iFavorable------ iWetness-------- 
' i 
Н | 
l 1 
| | 
Dudley-----------|Favorable------ {Нага to pack--- 
, 1 
| | 
} 1 
DaA--------------- ISeepage--------|Favorable------ 
Davis I i 
1 + 
1 I 
DaB--------------- | Seepage------- - |ЕауогаЬ|е------ 
Davis i р 
' 
$ i 
DeB--------------- | Seepage === | Зеераве-------- 
Delmont | i 
! 4 
+ I 
Опдй: | | 
Delmont----------|Seepage-------- | Зеераве-------- 
1 1 
| 1 
Enet------------- iSeepage-------- | Зеераде--------| 
i 1 i 
EaC*: | | i 
Egan------------- IFavorable------ {Нага to pack---} 
| Ц 1 
1 \ 1 
Ебпап------------|510ре---------- |ҒауоғаВ1е------ | 
I i | 
EbC--------- ------1510ре------ ----!Ғауоғаһ1е------ 
Ethan | i | 
| | I 
EcD*: | i | 
Ethan----------- -iSlope--------- -|Favorable------| 
Ц 1 LI 
| | | 
Betts------------ iSlope---------- iFavorable------ i 
р П 1 
| ! | 
НаВ--------------- | Зеераве-------- iFavorable------ Е 
Напа | 1 1 
| ! | 
HbA*: | } } 
Hand--------- ----|Seepage--------iFavorable----- -j 
1 ' LI 
і ' 
Bonilla---------- iSeepage-------- IFavorable------ 
Ц t + 
1 + 1 
Нев%: | i } 
Hand-------------|Seepage-------- iFavorable------ 


Davison----------|Seepage--------(iWetness 
i 


Над%; 
Напа------------- 


Davison 


Crossplain 


Нев*: 


Hand------------- 


| Зеераве 
| 


р 
| Зеераяе------- 
' 
I 
| Зеераве------- 


1 
iFavorable 
' 


ISeepage- 


| } 
-------- i 
i 
i 
-iFavorable----- 
4 


1 
-|Мебпеззе------- 
' 


i 
-!Мебпез5-------- 
' 


-iFavorable 
1 
1 + 


Ога! паё 


Percs slow 
frost act 


Not needed 


= 
о 
e 


needed 


= 
о 
ке 


needed 


= 
о 
я 


needed 


needed 


= = 
о о 
а 


пеедед 


пеедей 


needed 


= = = 
о о о 
е ct е 


пеедед 


= 
о 
с 


пеедед 


пеедед 


Not, needed 


Not needed 


Not needed 


е 


1у, 
іоп. 


Frost action--- 


Not needed 
Frost acti 


Peres slow 
frost act 


оп--- 


ly, 
ion. 


iFaàvorable------iFavorable------jNot needed----- 
Ц ' + 


See footnote at end of table. 


| Irrigation 


Slow intake, 
wetness, 

percs slowly. 
{Slow intake, 
регез slowly, 
excess sodium, 


Floods--------- 


1 
П 
F 
1 
1 
' 
1 
| 
' 
iFavorable------ 
Í 

+ 


iDroughty 
t 


Droughty------- 


Favorable- 


| 
П 
1 
П 
І 
1 
i 
t 
+ 
| 
1 
1 
' 
' 


iPeres slowly--- 
| 
15З1оре---------- 
' 
| 


{Favorable 


iFavorable 
4 


4 
{Wetness 


| 


Favorable------ 
Мебпезз-------- 


wetness, 


| 

i 

| 

| 

| 

iSlow intake, 
1 

1 

| peres slowly. 
t 

| 

4 


iFavorable 


9 


1 
1 
1 
' 
| 
П 
| 
1 
р 
1 
[ 
П 
I 
' 
l 
' 
1 
П 
1 
| 
4 
I 
' 
1 
1 
I 
' 
t 
1 


1 
i 
+ 


Теггас 
апа 
lversi 


Not neede 


Not neede 


Not neede 


Favorable 


Too sandy 


Not neede 


Not neede 


Favorable 


Favorable 


es 


ОПЗ 


а 


а 


===> 


аза: 


а 


1 
|Favorable------ 


INot needed----- 


INot needed 
Ц 


Favorable 


Favorable 


Not neede 
Not neede 


Not neede 


Favorable 


б===== 
4----- 


4----- 


-} 


[ 
} Grassed 
waterways 


ІРегсз slowly, 


wetness. 


{Excess sodium, 
регсз slowly. 


Favorable. 


Favorable. 


iDroughty. 


|Droughty. 
1 


1 
iFavorable. 
| 
1 
1 


+ 
iFavorable. 
1 


li 
IErodes easily. 
1 
1 
Егодез еаз11у. 


оре, 


51 
erodes easily. 


| 
| 
| 
| 
+ 
| 
1 
i 
I 
i 
1 
i 
' 


rodes easily. 


і 
1 
1 

iFavorable. 


iFavorable. 
t 


t 
Favorable. 
1 


Favorable. 
| 


1 
|Егодез easily. 


|Еамогабје. 
| 


|Егодез еаз11у. 


iPeres slowly, 
| wetness. 
1 

1 

1 

| 
iFavorable, 
1 


' 

' 1 1 
|Ғауогаб1е------|Ғауогаб1е------| Erodes easily. 
1 1 1 

1 


McCOOK COUNTY, SOUTH DAKOTA 
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TABLE 13.--WATER MANAGEMENT--Continued 


perces slowly. 


t 1 
$011 пате апа Ропа | Embankments, | Drainage i Irrigation | Теггасез 
map symbol reservoir | dikes, and 1 | | and 
areas | 1еуеез | | | diversions 
tirade E пазна анан ананын MEC MD MAE ка 
І 1 1 
i i i | 
Ша---------------- Favorable------/Hard to pack,  iFloods, Floods, Not needed----- 
Lamo i | wetness. | percs slowly. | wetness. 
1 1 1 13 Ц 
1 1 1 t 1 
ба---------------- iFavorable------ ІМебпевз-------- iFloods, {Excess salt, iNot needed----- 
Salmo 1 || | excess salt. | floods, 
| 1 | ¦ wetness 
i i i i | 
Тар»: | | | 1 } 
Та1по------------ | Зеераяе-------- | Зеераве------ --iNot needed-----{Droughty, {Too sandy------ 
1 1 1 1 i 
1 1 i | slope. ! 
i | i } 1 
Betts------------ 151оре---------- |ЕауогаЬ!е------ iNot пеедед-----1510ре---------- | Favorable------ 
1 1 Ц à 1 
| | | | | 
Tb---------------- |Ғауога81е------ iWetness, iPercs slowly, Floods, iNot needed----- 
Tetonka | | hard to pack. | floods. |! percs slowly. 
1 | 1 ' 1 
1 I 1 f 1 
те»: ! р I ; ! 
Tetonka---------- iIFavorable------|Wetness, iPercs slowly, {Floods, |Not needed----- 
i | hard to pack. | floods. | peres slowly. | 
4 1 + LI | 
4 + 1 1 ! 
Canisteo--------- i Зеераве-------- iWetness--------/|F loods------+--/Wetness, Not needed----- 
! | i i floods. 
1 | | | } 
14---------------- | Зеераве-------- |Favorable------ iNot пеедед----- iF loods---~------ iNot needed----- 
Trent | i 1 i і 
| | | 1 i 
Тер--------------- | Seepage-------- | Зеераяе-------- {Мос пеейей----- iDroughty, |Тоо запау------ 
Talmo ! | I { slope. | 
l i | | 
Над--------------- 1 Зеераве-------- |ҒауогаВ1е------ iNot пеедей----- |Еауога1е------ | Моб needed----- 
Wentworth i 1 | i 
i i i 1 1 
НЪВ---------------15еераве-------- | Е ауога!е------ Not needed-----iFavorable------|Erodes easily 
Wentworth } | i i i 
i | i i 1 
WcB*: } | 1 i i 
Wentworth-------- | Зеераве-------- iFavorable------ {Моё needed----- iFavorable------ iErodes easily 
р | | | 1 
Ethan------------ iFavorable------ iFavorable------ Not needed----- iFavorable------ iFavorable------ 
+ 1 + 1 Ц 
t ! ' 1 L 
WdA*: i | 1 | 
Wentworth-------- | Зеераве-------- |Ғауоғаһ1е------ {Мот needed----- |Ғауоғаб1е------ {Моб needed----- 
i i | | і 
Тгепб------------| Зеераде------ --|Favorable-----=;Not needed-----iFloods---------|Not needed----- 
1 1 1 1 
1 1 1 1 1 
Tetonka---------- iFavorable------ iWetness, iPercs slowly, {Floods, iNot needed----- 
| | hard to pack. | floods. | peres slowly. | 
' I 1 1 1 
' I ' 1 1 
Wh---------------- iFavorable------ |Wetness, 1210093, iWetness, iNot needed----- 
Whitewood | | hard to pack. | frost action. | floods. 
} i i і i 
Wo------------ ----iFavorable------|Hard to pack, {Frost action, Floods, | Моб needed----- 
Worthing i wetness. | peres slowly. | slow intake, | 
Ц 1 1 
I I I 
1 1 
1 
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* See map unit description for the composition and behavior of the map unit. 
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Grassed 
waterways 


|Ехсезз salt, 


i wetness. 
1 
1 
1 
I 
1 


iSlope, 

| droughty. 

I 

(Slope, 

| егодез еаз11у. 
' 

t 

IWetness, 

регсз slowly. 


IWetness, 

| регез slowly. 
' 

t 

iWetness. 

І 

! 

|ЕауогаЬ1е. 

i 

| Slope, 

| droughty. 

+ 

1 

|Егодез easily. 


Erodes easily. 


{Erodes easily. 
t 
t 
|Егодез easily. 
1 


{Erodes easily. 
| 
| РауогаЪ]е. 


1 
iWetness, 
| peres slowly. 
р 


1 
IWetness, 


| erodes easily. 
1 

+ 
iWetness, 
| peres slowly. 
1 

| 
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TABLE 14, --ЕМСІМЕЕВКІМС PROPERTIES AND CLASSIFICATIONS 


[The symbol < means less than; > means greater than. Absence of an entry means data were not estimated] 


- зе E ДИМА | ~ Classification ТЕгав- T Percentage passing | 1| 
Soil name and iDepthi USDA texture | | iments | ша „Sieve number-- ___ {Liquid | Plas- 
map symbol | 1 | Unified | AASHTO | > 3 | Т | і | limit | ticity 
= кылыры нн Е و‎ ЭНЕ Не 4 | 10 1| 10 31 200 i | | index. 
| In i| T 1 | Pet | i ЕН | | Pct 
i I 1 i ' | | | | i i 
Ва, Bb------------- ¦ Q-16/Silty clay loam ICL tA-6, A-7} 0 1100 | 100 190- 1001 85- 1001 35-50 | 15-25 
Baltic 116-41iSilty clay, clay|CH, MH 14-7 Го 1100 195-100190-100185-1001 50-70 | 20-40 
141-60:5110у clay, ICL, CH, 14-6, А-7] 0 | 100 195-100180-100165-95 | 35-70 | 15-35 
| | silty clay | MH | | | i | | | 1 
i | loam, clay 1 р 1 | | | | і i 
! ¦ loam } | | | | | | | | 
| | } i | | | | | i i 
ВсЕ---------------- 10-9 iLoam------------ ICL, CL-MLiA-4, A-6; 0-5 190- 100180- 100175- 100160-75 | 20-38 | 5-15 
Betts | 9-40 Поам, clay loam {CL 1A-6, А-7! 0-5 190-100185-100175-100150-85 | 30-45 | 10-25 
140- 60 Clay loam, loam CL 14-6, А-7: 0-5 190-100185- i Laur а 85 | 30-45 | 10-25 
i | i } | | i | i 
Е НЕ ¦ 0-9 |Loam------------ IML, A=, А-6! 0 + 100 i 100 185-100, 160- 75 | 25-80 | 3-15 
Blendon | | [CL-ML, ре i ! ! | | | 
i i | CL 1 | 1 | i | 1 
| 9-341Е1пе sandy loam, ISM 14-2, А-4! 0 | 100 | 100 160 100125 50 | 20-30 | NP-5 
| | sandy loam. | 1 | | 1 | і | i 
134-60 |Е1пе sandy loam, ISM, SP-SMIA-2 | O | 100 190-100150-100110-35 | <30 | 3-15 
| | loamy fine | } i i 1 | 1 1 | 
! | sand, loamy i i | 1 1 1 i i i 
} I sand. i 1 1 ! ' 1 i i 
i | i ! i } | } 1 | 
Вазе 2-2 ns rua } 0-25! ТОНЕ cit ICL-ML, СІЛА-4, A-6} 0 | 100 195-100175-95 160-85 | 25-40 | 5-15 
Bon 125-6015%габіҒіей silt iCL, ML 14-4, А-6: 0 | 100 195-100180-95 160-85 | 30-40 | 5-15 
| | loam to fine i i | і i i | | | 
| | sandy loam. 1 1 | i i i і | I 
| 1 I і і | t | | i | 
Са----------------- | 0-9 iLoam------------ IOL, CL, 1А-Ш4, А-6: 0 t 100 | 100 190-100170-80 | 30-40 | 5-15 
Сһазка ) i | ML i i i | 1 r 1 
¦ 9-60! 56 га Тед clay !CL, 'А-4, А-6! 0! 100 $ 100 185-95 160-75 | 20-40 | 5-15 
| | loam бо fine | CL-ML, | | | 1 ) i | 
| ! sandy loam. ! ML | 1 1 і | i | | 
I | 1 | ! ' | 1 і і i 
Сы----------------- | 0-11 Silty clay loam ICL, СН 1457 1090 ¦ 100 195- 100 90- 100185-100) 40-60 | 17-33 
Clamo {11=6015115у clay 1оат, | С., CH А-7 | 0 1 100 195- 100190- 100185-100; 45-75 | 20-45 
! р silty clay. | | | ! р р i i 1 
| ! 
І 1 1 1 1 1 4 t 1 
CoB, CeC----------- | 0-8 Поат------------ ICL, CL=ML{A-4, А-6; 0 | 100 195- 100185- 100155- 90 1 25-40 | 5-15 
Clarno | B-25iLoam, clay loam ІСІ. 1А-6, А-7! 0 195-100190-100180-100155-85 | 30-45 | 10-25 
125-60;Loam, clay loam ICL-ML, CL{A=4, го 190-100190-100180-100150-80 | 25-45 | 5-20 
| р | | A-6, і 1 | | ' і 
i | | | А-7 i i | | i і i 
i i | | | | I | i 1 | 
Сади: i } р | i i i i i 1 I 
Clarno------------ 1 0-8 iLoam------------ ICL, CL=ML{A-4, A-6; 0 ¦ 100 195-100185-100155-90 i 25-40 | 5-15 
| 8-25 сат, clay loam ІСІ. |А-6, А-71 0 195-100190-100180-100155-85 | 30-45 | 10-25 
{25-60j;Loam, clay loam |CL-ML, CL/A-4, t 0 190-100190- 100180- 100150-80 | 25-45 | 5-20 
| 1 i | А-5, | | | | | 1 i 
| | | | А-7 | | 1 | 1 i | 
I і | | I ! i i | | i 
Bonilla----------- | 0-10{Loam------------ ICL-ML, СЫ! А-В, A-6; 0 | 100 195-1001 75-100150-90 | 25-35 | 5-15 
110-3110ам, clay loam |С, 14-6 ‚0 | 100 195-100185-100160-90 | 30-40 | 10-20 
131-60}Loam, clay loam [CL [А-6 | 0-5 195-100195- 100185- 100160-90 | 30-40 | 10-20 
1 | | 1 } Н | | | | 
СеВ%; 1 1 | і i | i | i i | 
Clarno------------ | 0-8 Поап------------ ICL, CL-MLIA-H, А-6! 0 | 100 195- 100185- 100155- 90 | 25-40 | 5-15 
| 8=25tLoam, clay loam ІСІ. | А-6, А-7: 0 195-100190-100180-100155-85 | 30-45 | 10-25 
125-60 Поам, clay loam |CL-ML, CLjA-4, 10 190-100190-100180- 1001 50- 80 1 25-45 | 5-20 
| | і | А-6, | | | | ! | і 
i | i { А-Т i | | I i | } 
Н | 1 і 1 | | р | | 1 
Davisone---------- | 0-7 iLoam------------ ICL-ML, CLiA-4, A-6) 0 195-1001 95-100185-95 160-75 | 25-40 | 5-20 
| 7T-22|Loam, clay loam ICL, CL-MLiA-4, A-6; 0 195-100195- 100185-100160-80 ¦ 25-35 | 5-15 
122-60jLoam, clay loam ICL-ML, CLIA=4, А-бі 0-5 195- Т 100} 185- 1001 60-80 | 25-40 | 5-20 
i Н ' } 1 | | 


See footnote at end of table. 


McCOOK COUNTY, SOUTH DAKOTA 


TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 


a pe тр 


Џ 1 
{Depth} 


t 

Soil name and USDA texture | | 
пар зутрој i i | Unified | AASHTO | 
1 Ц 1 1 1 
1 [i 1 1 1 
= i In | i 1 1 
| 1 1 i | 
CfA*: | і i | i 
С1агпо------------ ¦ 0-8 Цоам------------ ICL, CL-MLJA-5, А-6! 
| 8-251Loam, clay loam {CL 14-6, А-Т! 
125-60 Гоат, clay loam {CL-ML, CLiA-4, ! 
i ' ! | А-6, ! 
i 1 1 1 4-7 ! 
i i i i i 
Davison----------- | 0-7 iLoam------------ ICL-ML, CLiA-4, A-6; 
| 7-22iLoam, clay loam ICL, CL-MLiA-4, A-6} 
122-6010ап, clay loam {CL-ML, CLiA-4, A=6} 
^ H % + + 
t t t 1 4 
Crossplain-------- ¦ 0-8 {Clay loam------- ІСІ А-0, А-6} 
¦ 8-32 | С1ау loam, clay ICL, CH {А-7 i 
1 32-60!С1ау loam, loam ІСІ, 1A-6, А-Т! 
+ 1 1 t 1 
I 1 1 í 1 
ChB*: | | i | i 
Clarno------------ | 0-8 iLoam------------ ICL, CL=ML{A=4, A-6} 
| 8-25|]Loam, clay loam {CL 14-6, A-Ti 
125-60}Loam, clay loam |CL-ML, CLIiA=-4, i 
i i i | А-6, | 
i i i і А-7 i 
i 1 } | i 
Ethan------------- | 0-9 |Loam--~--------- ICL, CL=ML{A-4, А-6} 
| 9-221Loam, clay loam }CL 14-6, А-7! 
t22-60}Loam, clay loam |CL-ML, CLIA-4, 1 
i | і | А-6, | 
| i i | A-7 | 
і | } 1 р 
Ск----------------- | 0-10]С1ау loam------- ICL |А-Н, A-6} 

Crossplain 110-38 Clay loam, clay ІСІ, СН A-7 

138-60 | СТау loam, loam ІСІ. 14-6, А-7| 
1 H 1 1 + 
i + + 1 + 
Co*: i і I I і 
Crossplain-------- | 0-8 Clay loam------- ІСІ. 14-1, А-61 
i 8-391Clay loam, clay ІСІ, СН 1А-7 H 
139-60!С1ау loam, loam {CL 14-6, А-7! 
i i i t i 
Clarno------------ | 0-10iLoam------------ ICL, CL=-MLIA-4, A-61 
110-24}Loam, clay loam ІСІ, 1А-6, А-71 
124-60;Loam, clay loam |CL-ML, СЬ!А-В, | 
| i i | A-6, р 
i i i | 4-7 | 
i 1 i 1 } 
Сг; I і і i і 
Сгоззр1аіп-------- | 0-8 {Clay loam------- CL tA-4, A-6} 
і 8-391С1ау loam, clay ІСІ, CH 1А-7 | 
|39-60!С1ау loam, loam {CL 1А-6, А-7! 
$ + 1 1 M 
+ + 1 1 1 
Dudley------------ | 0-10iLoam------------ ICL-ML, CLjA-!, А-61 
110-27!С1ау loam, siltyiCL, CH 1А-6, A-7} 
| | clay, clay. i | i 
127-60;Clay loam, loam, {CL {A-6, A-7} 

1 | silty clay I i 
I | loam. ' | | 
i i i 0 i 
рад, DaB----------- | 0-36!Loam------------ ICL, CL=MLiA-4, А-6! 
Davis 136-601Loam, silt loam,}CL, CL=MLiA-4, A-6} 

i |. clay loam. i i 
i i i i i 
БеВ---------------- | 0-9 |Loam------------ ІСІ, 14-6, А-41 
Delmont | 9-17 Поат, fine sandy}SC, CL, (А-4, А-61 
i | loam, sandy ! CL-ML, | | 
! | loam. | SM-SC | I 
I17-601Sand and gravel |SW-SM, 1А-1, A-21 
! і i SM, i | 
1 | | SP-SM, | | 
1 | 1 5М-5С } i 
| i i i і 


Зее footnote at end of table. 
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— Classification ТРгав- | Percentage passing ” 


-----4---- 
1 


5-100195-100185-95 

5-100195-100185-100160-80 

5-100195-100185-100160-80 
! t + 


sieve number 


__50_ 


195-100185- 100155-90 


5-100190-100180-100155-85 
0-100190-100180-100150-80 


1 
160-75 


| 100 90-100170-80 
195-100190-100170-85 


95-100195-100185-100160-80 
I 


100 


оо 


www 


100 
100 


1 
195-1001 85-100} 55-90 


5-100} 90-100} 80-100}55-85 
0-100190-100 


180-100150-80 


1 t 1 
5-100190-100180-95 155-80 
5-100195-100185-100155-80 
0-100185-100175-100150-95 

t 1 


100 
195-100190-100170-85 


190-100170-80 


95-100195-100185-100160-80 


1 
1 
100 | 100 


100 


t t 1 
1 ' 

190-100170-80 
195-100190-100170-85 


95-100195-100185-100160-80 
1 Ц ' 


100 


оо 


100 
100 


195-100185-100155-90 


5-100190-100180-100/55-85 
0-100190-100180-100 
1 


150-80 


100 190-100170-80 
195-100190-100170-85 


95-100195-100185-100160-80 
4 1 


100 
100 


9 
8 


60-100140-70 


195- 1001 
195-100195-100185-100165-95 
' ' ! 


1 1 1 
0-100190-100180-95 | 
0-100170-100160-1001 

1 4 


95-100190-100165-90 


} 1 1 
195-100190-100180-100155-85 


t 
0-100180-100160-85 
0-100180-100160-85 


+ + 
1 ' 


ww 


60-75 
35-70 


15-50 | 5-30 


111 


--т-------т----- 
_tLiquid | Plas- 
| limit | ticity 
1_______|_1пдех 
| Pet | 
i i 
1 I 
| 25-40 | 5-15 
| 30-45 | 10-25 
| 25-45 | 5-20 
! t 
i | 
i | 
| 25-10 | 5-20 
| 25-35 | 5-15 
| 25-40 | 5-20 
1 1 
1 30-40 | 9-20 
¦ 40-55 | 10-25 
i 30-45 | 10-25 
1 1 
| | 
| 25-80 | 5-15 
¦ 30-45 | 10-25 
| 25-45 | 5-20 
1 1 
1 | 
I t 
| 25-40 | 5-20 
| 30-45 | 10-25 
' 25-50 I 5-25 
| | 
I | 
| 30-40 | 9-20 
| 10-55 | 10-25 
1 30-15 | 10-25 
і | 
і i 
| 30-40 | 9-20 
¦ 10-55 | 10-25 
¦ 30-45 | 10-25 
1 t 
| 25-40 | 5-15 
| 30-45 | 10-25 
| 25-45 | 5-20 
' П 
EF 
| I 
1 | 
¦ 30-40 | 9-20 
i 40-55 | 10-25 
| 30-45 | 10-25 
, П 
4 ' 
| 25-40 | 5-20 
р 35-60 | 15-35 
t ' 
| 30-45 | 11-25 
1 П 
1 һ 
| | 
i | 
i 25-40 | 5-20 
i 25-40 | 5-20 
+ І 
I | 
i 28-40 | 8-20 
| 20-40 | 5-18 
i I 
! | 
| <25 | NP-5 
} ' 
} | 
i | 
р | 
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TABLE 14.--ЕМСІМЕЕНІМС PROPERTIES AND CLASSIFICATIONS--Continued 


een eet ЕН КИЕ ИЕЭТЕСІКЕСГІЗСІЛЕЕН 2 ТЕН Percentage passing T— MT 
Soil name and iDepthi USDA texture | | iments 1______ sieve number-- _____|11ди14 | Plas- 
map symbol I 1 | Unified | AASHTO | > 3 | ES Г || | limit | ticity 
Енде кк тк NW REPE RR }--——-———}---——---[Ёїпспез| %_ | 10 I 40 388 | | index_ 
TIn |» T 1 T Pet | Т | Т | Pet | 
| ! | | ) | 1 1 | i 1 
DnA*: } | | 1 i і | i I | 
Delmont----------- | 0-9 jiLoam------------ (CL 1А-6, А-4 0 190-100190-100180-95 160-75 | 28-40 | 8-20 
| 9-17 Шоап, fine запау! 5С, CL, 1А-4, А-6! 0 180-100170-100160-100135-70 | 20-40 | 5-18 
| | 1оаш, запду i CL-ML, | р 1 ! ! | i | 
| | loam. | SM-SC | | 1 i } i i || 
1 17-60} Запа and gravel 1SW-SM, 1 А-1, A-21 0-5 160-100:40-70 115-50 | 5-30 | <25 | NP-5 
| } | SM, | і 1 1 і i | 
| | | SP-SM, | 1 i 1 | 1 | || 
| Н ! SM-SC i i р і ! 1 1 р 
i ' i i } i і і і i i 
Enet-------------- | 0-9 iLoam------------ IML, CL 14-8, A-6) 0 190-100185-100170-95 155-80 | 30-40 | 7-17 
| 9-25 оат, fine sandy{CL-ML, ТА, A~6} 0 190-100185-95 160-95 145-75 | 20-40 | 5-15 
| | loam, sandy | CL, | | i | | | } і 
| { loam. | SM-SC, | | | i 1 i 1 1 
| } | SC i i i Н і i | | 
|25-60!Зап4 and gravel SW, 14-1, i 0 160-85 145-70 110-60 | 0-15 | «20 | МР-5 
i i | SW-SM, | А-2, i } 1 i i і | 
| і | SM, г А-3 i i 1 i i } i 
і i 1 SM-SC | 1 і 1 1 } | | 
1 1 } i і 1 ! } 1 р 1 
EaC* | | i i 1 1 | } | і | 
Egan-------------- | 0-9 Silty clay loam {CL, ML 1А-6, А-71 0 | 100 | 100 195-100185-1001 35-50 | 10-25 
| 9-27!Silty clay loam CL, CH 1А-6, A-7! 0 | 100 | 100 190-100180-100! 35-55 ! 15-35 
127-60}Clay loam, loam CL, CH { А-6, А-7! 0 195-100180-100170-100160-85 | 30-55 | 10-35 
} 1 I i і } } i | 1 1 
Есһап------------- | 0-9 |һоап------------ ICL, CL-MLIA-H, A-6 0 195-100190-100180-95 155-80 | 25-40 | 5-20 
i 9-22]Loam, clay loam ІСІ. 1А-6, А-Ті 0-5  195-100195-100185-100155-80 | 30-45 | 10-25 
122-60|Loam, clay loam |CL-ML, CLiA-H, | 0-5 190-100185-100175-100150-95 | 25-50 | 5-25 
i 1 ! 1 А-6, } | 1 | } } 1 
' | 1 i A-7 i } 1 | р } | 
1 i i і i } 1 | i | 1 
ЕБС---------------- | 0-9 iLoam------------ ICL, CL-ML{A-4, А-6! 0 195-100190-100180-95 155-80 | 25-40 | 5-20 
Ethan | 9-22|Loam, clay loam ІСІ. tA-6, А-7: 0-5 195-100195-100185-100|55-80 | 30-45 | 10-25 
122-601Loam, clay loam |CL-ML, Mor | 0-5 190-100185-100175-100150-95 | 25-50 | 5-25 
i | 1 г А-6, | 1 1 1 | і 
1 | 1 | A-7 } 1 1 | | i i 
| | | | 1 1 | 1 i | i 
EcD*: і | 1 | | і i i | i i 
Есһап------------- | 0-6 |оап------------ ICL, CL=ML{A-4, A-6) 0 195-100190-100)80-95 155-80 | 25-40 | 5-20 
| 6-2211оат, clay loam {CL 1А-6, А-7; 0-5 195-100195-100185-100155-80 | 30-45 | 10-25 
122-60;Loam, clay loam |CL=ML, CLIA=4, 1 0-5 190-100185-100)75-100)50-95 | 25-50 | 5-25 
} | } | А-6, | 1 | | | | 1 
| | 1 | А-7 ) | | | | | } 
| | | NP | | | | | | і 
Betts------------- 1 0-9 iLoam------------ ICL, CL=ML{A-4, A-61 0-5 190-100180-100!75-100160-75 | 20-38 | 5-15 
| 9-40 Поат, clay loam ІСІ, 14-6, А-7! 0-5 190-100185-100175-700150-85 | 30-45 | 10-25 
| 40-60 | С1ау loam, loam ІСІ. 1А-6, ет 0-6 190-100185-100175-100150-85 | 30-45 | 10-25 
i i | i i | | | | i } 
НаВ---------------- | 0-9 |,оап------------ ICL, CL-MLi A-4, А-61 0-5 195-100185-100:752100150-85 | 25-40 | 5-20 
Hand | 9-34 оат, silt loam ICL, CL=ML}A=-4, А-6! 0-5 195-100!85-100!75-100150-85 ! 25-40 ! 5-20 
134-601Stratified silt ІСІ, SC 1444, А-6| 0-5 195-100180-100170-100135-80 | 20-40 | 8-20 
i { loam to fine | ) | | | | | 1 1 
i i sandy loam. | } | | | | | i | 
| i i i ) | | | | i } 
HbA: 1 i і i i 1 1 | | | 1 
Hand-------------- | 0-9  оат------------ ICL, CL=MLiA-4, А-61 0-5 195-100185-100/75-100150-85 | 25-40 | 5-20 
| 9-36iLoam, silt loam iCL, CL-MLiA-4, А-6! 0-5 195-100185-100175-100150-85 | 25-40 | 5-20 
136-6501Stratified silt |CL, SC 14-4, А-6! 0-5 195-100180-100|70-100135-80 | 20-40 | 8-20 
! | loam to fine | | | | | | | і | 
| | sandy loam. | | | | | | | і I 
| i i 1 р | 1 | | i i 
Bonilla----------- | 0-8 IlLoam------------ {CL=ML, СІЛДей, A-6 0 | 100 195-100175-100150-90 | 25-35 | 5-15 
| 8-21] соат, clay loam ІСІ. 1А-6 i 0 i 100 195-100185-100160-90 | 30-40 | 10-20 
121-6011.оат, clay loam ІСІ. 14-6 1 0-5 | | 30-40 | 10-20 
+ Li 1 1 ' ' 1 
Џ + І 1 f 1 1 


95-100195-100185-100160-90 
' ' 
1 


See footnote at end of table. 
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TABLE 14,--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 


ү [ү ар. т Classification __ЈЕгав- | Percentage passing | | 
Soil name and ери; USDA texture | ши iments |______ Sieve .number-- ЛЕТЕНЕ Liquid 1 Plas- 
map symbol I | | Unified | AASHTO | > 3 | 1 Т | | limit | ticity 
за ا‎ | | tinches} 4 __| 10 1 NO |20011 index 
In T | ' 1 Pet | E | 1 | Pet | 
i | | i 1 ! 1 | | } | 
Нев“ 1 1 | | і | | 1 1 1 1 
Напд-------------- | 0-9 iLoam------------ ICL; CL=ML} А-В ‚ А-б| 0-5 195-100185-100175- 100150-85 | 25-40 | 5-20 
| 9-25!Loam, silt loam ICL, CL-MLIA-U, А-6} 0-5 195-100185-100175-100150-85 | 25-10 | 5-20 
j25-60!Stratified silt ICL, SC 14-8, 4-6} 0-5 |95-100|80-100170- 1001 35- 80 | 20-40 | 8-20 
! | loam to fine | } р i i 1 і 1 | 
} | sandy loam. i i 1 1 i 1 р р i 
1 | | i i i 1 1 1 і | 
Davison----------- i 0-10iLoam------------ ICL-ML, CL{A-4, A-6; 0 195-100195- 100}85- 95 160-75 | 25-40 | 5-20 
110-22 Цоам, clay loam iCL, CL-ML{A-4, A-6} 0 195- 100195-100185-100160-80 | 25-35 | 5-15 
|22-60| оат, clay loam {CL-ML, CL}A-H, А-6! 0-5 195-100195-100185-100160-80 1 25-40 | 5-20 
1 ' ' 1 1 І | 1 + I 
нала: || | | Алл | 
Hand-------------- ¦ 0-9 iLoam----- — ICL, CL-ML]A-l, А-6! 0-5 195-100185-100175-100150-85 | 25-40 | 5-20 
| 9-2TiLoam, silt loam ICL, CL-ML}A-4, А-6) 0-5 195-100185-100175-100150-85 | 25-10 | 5-20 
127-60\Stratified silt ICL, SC 14-8, А-6} 0-5 195-100180-100170-100135-80 | 20-40 | 8-20 
i } loam to fine 1 ' i i i i i 1 
1 | sandy loam. i } i i i | i 1 1 
і | } i i і 1 і i i i 
Davison----------- ¦ 0-10iLoam------------ ICL-ML, СЫЛА-8, А-6! 0  195-100/95-100185-95 160-75 | 25-40 i 5-20 
110-22!Loam, clay loam ICL, CL-MLIA-l, А-6; O 195-100195-100185-100160-80 | 25-35 | 5-15 
122-60!Loam, clay loam ICL-ML, CLiA-4, A-6} 0-5 195-100195- 100185- 100160-80 | 25-40 | 5-20 
^ 1 1 ' ' t 1 Ц 
+ 1 | 4 + + | 1 1 
Crossplain-------- | 0-8 [Clay loam------- Най fA-4, А-6 0 | 100 | 100 О ТИР | 30-40 | 9-20 
| 8-32!С1ау loam, clay ІСІ, СН {А-Т | 0 | 100 195-100190-100170-85 | 40-55 | 10-25 
ан а loam, loam | С. 14-6, A-7} 0 195-100195-100185-100160-80 | 30-45 i 10-25 
| i 1 | i 1 i 1 i | 
НеВ%; i I і і | I і i 1 1 | 
Hand-------------- | 0-9 iLoam------------ ICL, CL-MLIA-H, A-6 0-5 195-100185-100175-100|50-85 | 25-40 | 5-20 
| 9-25 оат, silt loam ICL, CL-MLIA-H, А-6! 0-5 195-100185-100115-100150-85 | 25-40 1 5-20 
125-60;Stratified silt ICL, SC tA-4, А-6: 0-5 195-1001 80-1001 70- 100135- 80 | 20-40 | 8-20 
1 | loam to fine | ! ! | i 1 1 1 | 
! ¦ sandy loam. 1 i i 1 i і i i і 
Н 1 } t ! ' i ! i i 1 
Ethan------------- 1 0-8 iLoam------------ ICL, CL-MLIA-4, А-6; 0 195-100190-100180-95 155-80 1 25-40 | 5-20 
| 8-22]Loam, silt loam ІСІ. 14-6, А-7! 0-5 195-100195-100185-100155-80 ¦ 30-45 | 10-25 
122-60 сат, silt loam ICL-ML, са i 0-5 190- 100!85- 100175-100150-95 i 25-50 i 5-25 
1 t | А-6, | } I | ) 1 р 
i | } | А-7 i i i i 1 i i 
} } | | | | 1 1 1 1 
La----------------- ¦ 0-2915116у clay loam | С, CH, |А-7 | 0 | 100 | 100 195-100185-95 | 40-65 | 14-35 
Lamo | | i ML, MH | 1 | | | i | I 
129-6015116у clay loam,iCL, СН, |А-7, A-61 0 | 100 | 100 195-100185-95 | 35-60 | 10-35 
| | silt loam. | ML, МН | i i і i 1 | i 
i | 1 i i | | 1 i i i 
5а-------- --------- ¦ 0-16/Silty clay loam IML, CL 14-4, i 0 | 100 | 100 190-100170-95 | 30-45 4 7-20 
Salmo i і 1 | А-6, | 1 і 1 1 i | 
1 1 1 ' H 1 ' ' 1 1 Ц 
4 1 Џ 4 А-Т t 1 1 + + + 1 
116-6015116у clay loam, {CL tA-6, А-7! 0 ¦ 100 | 100 195-100185-95 | 30-45 | 10-25 
i ¦ silt loam, clay! } i | I і } 1 1 
р | loam. | ' i 1 | і } i i 
TaD*: | | | 1 | 1 1 } } 1 | 
Talmo------------- | 0-7 {Gravelly loam---|CL, SC, |А-Ш, А-6! 0-5 180-100110-100|55-95 110-75 | 20-35 | 5-15 
1 | | SM-SC, | | | | i 1 1 i 
i | | CL-ML | і i i | 1 і i 
1 7-60i1Sand and gravel GW, GM, 1А-1 ¦ 0-5 110-80 130-50 115-35 | 0-15 | <20 | NP-5 
| i | SW, SM | 1 1 і 1 1 1 1 
1 | ' i 1 1 і 1 1 1 | 
Betts------------- | 0-9 iLoam------------ ICL, CL-MLIA-H, А-6: 0-5 190-100180-100175-100160-75 ¦ 20-38 | 5-15 
| 9-40 Цоат, clay loam {CL 1А-6, А-7: 0-5 190-100185-100175-100150-85 | 30-45 | 10-25 
140-60iClay loam, loam ІСІ. {A-6, А-7: 0-5 190-100185-100175-100150-85 | 30-45 i 10-25 
, 1 ' ' % + 
1 |: + t + + + 


1 ' 
П П О 


See footnote at end of table. 
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TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 


ра кашан саса TST C SE а Classification.. __ГЕгав- | Percentage passing | | 
Soil name and {Depth} USDA texture | iments i| " Sieve number. iLiquid | Plas- 
map symbol | i | Unified | AASHTO 1 > 3 | T Т | limit | ticity 
= == PECES лане КИНЕ | а. АЗЫ В Е 1 40 [200 {| index. 
| Та | Т T Т Pet | Т i H | Pct | 
| ! I і ! р | i і 1 
Tb----------------- | 0-1713116 loam------- IML, CL 14-8, A-6} 0 | 100 | 100 195- 100180- 1001 27-40 | 5-15 
Тебопка 117-35 Clay, silty ICL, CH 1А-6, А-71 0 | 100 195-100/85-100165-100] 35-65 | 15-40 
| ¦ clay, clay | ) І i i | | i і 
1 | loam. | i i i р i 1 i | 
135-60 Clay loam, siltyiCL, CH 1А-6, А-71 0 | 100 190-100180-100155-95 | 30-65 | 15-40 
| | clay, clay. | i ' i i і i i ) 
1 1 | | 1 } i i i | | 
Те": | 1 1 | t і i ! i i | 
Теопка----------- | 0-1715116 loam------- IML, CL tA-4, A-61 0 |} 100 1 100 195-100180-1001 27-40 | 5-15 
117-351С1ау, silty ICL, CH 1А-6, А-71 0 | 100 195-100185- 100165- 1001 35-65 | 15-40 
| } с1ау, с1ау | | | | ' i 1 1 | 
) i loam. 1 | i i 1 | } i | 
135-60;Clay loam, siltyjCL, СН 1А-6, А-71 0 ¦ 100 190-100180- 100155- 95 | 30-65 | 15-40 
| } clay, clay. i I ' ' | | | i i 
i i i i 1 і | i } і 1 
Canisteo---------- ¦ 0-9 iLoam------------ ICL | --- 1 0 195-1001 95-100185-100160-90 | 40-50 | 15-20 
| 9-30 Clay loam, loam ІСІ. MEL | O 195-100190-100185-95 165-85 | 35-50 | 25-35 
|} 30-60! С1ау loam, loam,/CL, SM, | === I 0-5 190-100180-95 160-90 140-80 | 30-10 | 5-15 
| | sandy loam. i SC, ML | i H | | } i 
|| | i i і 1 i 1 i і | 
Та----------------- | 0-171511% loam------- ICL, ML 1А-4, о | 100 | 100 190-100:85-100} 30-45 | 5-20 
Trent | | ! t A-6, i 1 і 1 i 1 | 
| } | 1 А-7 1 1 | } } | 
117-301511%у clay loam ІСІ. 14-6, А-7; 0 ¦ 100 | 100 190- 100185- 100) 35-50 | 11-25 
130-5615116 loam, silty{CL 14-6, А-7! 0 | 100 195-1001 190- bu [а= 1001 35-50 ¦ 11-25 
| | с1ау 1оап. } | і } | | | 
156-60 Clay loam, loam [CL 1А-6, А-7! 0-5 | 100 195- йб бес 100} 170-85 | 35-50 | 11-25 
i i i i 1 i i | 
Тер---------------- ¦ 0-7 {Gravelly loam---iCL, SC, 1А-4, А-6; 0-5 180-100170-100155-95 0-75 1 20-35 | 5-15 
Talmo ! ) | SM-SC, | i i i Н | i 
! | i CL=ML | і і i } і ! i 
| 7-60!Sand and gravel GW, GM, jA-1 г 0-5 150-80 130-50 115-35 | 0-15 | <20 | МР-5 
i 1 | SW, 5М | і } 1 1 і i р 
i 1 і i i і | i i i 1 
над, WbB----------- f 0-8 15116у clay loam ICL, ML 14-6, A-7 0 } 100 | 100 195-100185-1001 35-50 | 11-25 
Wentworth | 8-20{/Silty clay loam, CL, СН ҒА-6, A-71 0 | 100 | 100 195-100180-1001 35-55 | 15-30 
| | silt loam. 1 | | 1 | } i 1 | 
120-45|Stratified silty{CL, ML A=, го | 100 195-100185-100160-100| 30-50 | 5-25 
i | clay loam to |1 | А-6, i | I } I } 1 
i | silt loam. } | А-7 | } і i ' } | 
145-601С1ау loam------- (CL 1456, А-Т 0-5 | 100 195-100185-100170-85 ¦ 35-50 | 11-25 
i | | | | } і i i i 1 
Шан”; | } | | i } i i і і 1 
Wentworth--------- ¦ 0-8 {Silty clay loam CL, ML 14-6, А-7! 0 | 100 | 100 195- 100!85- 1001 35-50 | 11-25 
| 8-2015116у clay loam, ICL, CH !А-6, A-7} 0 | 100 | 100 195- 10080-1001 35-55 | 15-30 
| } silt loam. } | i і i i 
} 20-45 Stratified siltyiCL, ML 14-4, о | 100 195-1001 185- 1001 60- 100! 30-50 | 5-25 
{ | с1ау loam to | | А-6, i i i | 1 
| | silt loam. i | А-7 ' і i 1 
145- ма. loam------- ІСІ, 14-6, А-7; 0-5 | 100 И | 35-50 | 11-25 
1 4 + 1 LI 1 1 1 1 ' 
I 1 1 1 і t 1 1 1 1 
Ethan------------- | 0-9 инат ------------ ICL, CL-MLIA-U, А-6] 0 195-100190-100/80-95 155-80 | 25-40 | 5-20 
| 9-22|1оат, clay loam {CL ЈА-6, А-Т) 0-5 195-100195-100185-100155-80 | 30-45 | 10-25 
22-60! Шоат, clay loam | С.-М., CLiA-4, | 0-5 190-100:85-100175-100:50-95 | 25-50 | 5-25 
р } | 1 A-6, i 1 } i i i 
1 | ! | А-7 i ! i i i i і 
i 1 і | | 1 } i } i i 


See footnote at end of table. 
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TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 
ОПИС н але a NE oe a ра — Classification ТРгав- “T Percentage passing | т 
iDepth| USDA texture | Т iments | ___зјеме запрет. ____}Ь%ач1@ | Plas- 
mbol | i i Unified | AASHTO i > 3 | | T | | | limit | ticity 
оа ose ‘inches! 110 1 40 200 HN | index. 
| In ТТ p т | Pet I Т ү ы | Pet | 
і | | | I 1 | } i і i 
i i р 1 I I | р | 1 i 
--------- 1 0-8 {Silty clay loam ІСі, ML А-6, А-71 0 | 100 | 100 195-100185-100! 35-50 | 11-25 
| 8-2015114у clay loam, (CL, СН 1А-6, А-7 0 | 100 | 100 195- 190180- 100} 35-55 | 15-30 
і ¦ silt loam. ! | | | р і i 
120-45 |Stratified siltyiCL, ML 14-4, i 0 { 100 195-100185-100 | 60- 100; 30-50 | 5-25 
| | clay loam to | | Азб, | | i Н р 1 H 
i | silt loam. | | А-7 1 } 1 | } 1 | 
145-60 | С1ау 1оап------- Ісі. 1А-6, А-7] 0-5 1 100 195-100185- eee 85 | 35-50 | 11-25 
1 | I i і і | 1 | 
--------- | 0-1718116 loam-------iCL, ML A-4, 1:00 | 100 100 190- 100! |85- 100} 30-45 | 5-20 
| | | + A-6, | р | | i I 
I I i | А-7 i | ! i ! | і 
117-301511%4у clay loam {CL 1А-6, А-7! 0 | 100 | 100 190-100185- 100; 35-50 | 11-25 
130-5618116 loam, silty|CL 1А-6, А-7! 0 | 100 |95=100]90-100170—1001| 35-50 | 11-25 
і | clay loam. || | i i i і i р 1 
156- нае loam, loam CL A-6, A-7} 0-5 | 100 195-100185-100170-85 | 35-50 | 11-25 
|| і | } i і | i | i 
ES | 0-1715116 loam-------|ML, CL {A-4, A-6! 0 | 100 | 100 !95-100!80-100! 27-40 | 5-15 
117-351C1lay, silty ICL, СН 1A-6, А-Т! 0 | 100 195-100185-100165-100: 35-65 | 15-40 
| | clay, clay i | | | I } | | i 
| | loam. 1 | } і i } } i 1 
135-60 | С1ау loam, silty{iCL, CH 1А-6, A-7} 0 1 100 190-100180-100155-95 | 30-65 | 15-50 
! | clay, clay. | 1 t 1 1 1 | | i 
| i | i i і 1 i | | } 
--------- |! 0-34]Silt loam-------|CL 14-6, А-7! 0 | 100 | 100 195-100180-95 | 30-45 | 10-20 
134- -6015114у clay loam ІСІ, CH 1А-6, A-Ti 0 i 100 | 100 195-100180-95 | 35-55 | 15-30 
} | і i і | | | i і | 
--------- | O-16}Silty clay loam {CL 1А-7 0 | 100 | 100 195-100/85-95 | 42-50 | 17-22 
| 16- 381311ty clay, {CH tA-7 о | 100 | 100 195-100185-1001 50-70 | 22-40 
| { silty clay 1 i 1 | | | | i i 
| | loam. і | i | | I | | i 
138-6015116у clay, ICL, CH |А-7, A-61 0 | 100 195-100190-100170-95 | 35-60 | 20-35 
| | silty clay } i i i | | | | 1 
| } loam, clay } | } | | t | ' 1 
| | loam. 1 } 1 1 I i | i i 
NEM cM жонын ИТЕ а ا ا‎ и i ook 
% See map unit description for the composition and behavior of the map unit. 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS 


The erosion tolerance factor (T) is for the entire 


> means greater then. 


[The symbol < means less than; 
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Но----------------- 


* See map unit description for the composition and behavior of the пар unit. 
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TABLE 16.--SOIL AND WATER FEATURES 


[Absence of an entry indicates that the feature is not a concern. See text for description of such terms 
as "rare," "brief," and "perched." Тһе symbol < means less than; > means greater than] 


| Flooding | High water table 


1 
5011 пате апа |Нудго- | | | i | | Potential 
map symbol | logie! Frequency | Duration | Months | Depth | Kind | Months | frost 
{grou | | ا‎ I | | action 
| I | СТ ЕЕ і | | 
1 | | i | | i i 
Ва---------------- | D |Егедиеп----|опв-------- | Nov-Jun | +1-3.0 [Apparent | Jan-Dec |Ніңһ. 
Baltic” | 1 | | | | | | 
| | | I } | i | 
Bb---------------- | D |Егедиепъ---- | Мегу long---| Jan-Dec | +1=3.0 {Apparent | Jan-Deo High. 
Baltic* 1 1 | ! | || | i 
bo | | i | i i | 
ВсЕ--------------- і B | Нопе-------- | --- l --- 1 >6.0 i --- I --- iModerate. 
Betts 1 1 | 1 | i i i 
| } i i i i i | 
В4В--------------- | B | Копе-------- i --- | --- | >6.0 | --- | --- Moderate. 
Blendon } } 1 | i | 1 1 
i i l I 1 | | 1 
Во---------------- | В |Егедиепъ----!Вге?------- | Apr-Oct | >6.0 | --- | --- IModerate. 
Bon | i 1 1 1 | 1 | 
| | | | і | | | 
Са---------------- | B/D {Frequent----|Brief------- | Apr-Jun | 1.0-3.0 {Apparent | Nov-Jun |High. 
Сһазка | I | | | | | | 
| } | і | | | 
Св---------------- | C/D | Егедуиепъ---- 1опв-------- | Mar-Oet | 0-3.0 {Apparent | Oct-Jun {High. 
Clamo | | I I 1 1 1 1 
1 і } I 1 | } I 
CcB, Ссб---------- B INone-------- | --- | --- | >6.0 | --- | --- |Модегађе. 
С1агпо 1 | } | } | i | 
i | 1 | 1 | } 1 
сада» | | | | | | 1 i 
Clarno----------- | B iNone -------- | --- | --- | >6.0 | --- | --- Moderate. 
} | i 
Bonilla---------- | B | Оссаз1опа1 eee brief | Apr-Oct | 3.0-6.0 ыы | Oct-Jun | Модега е. 
} | | | 
СеВ®#: | | | | | 1 | | 
Clarno----------- | B опа -------- | --- | --- | >6.0 | --- | --- ІМойегабе. 
1 Џ | 
Davison---------- | В iNone ----- | --- ! --- | 1.5-6.0 |Perched | Mar-Jun  iHigh. 
i i | 1 1 
Crate; | i } | і i i | 
Clarno----------- | В iNone -------- i --- i --- | ›6.0 | --- | --- |Модегађе. 
+ 1 т 1 1 1 
Davison---------- | B | Копе-------- l --- | --- | 1.5-6.0 үр егспед | Mar-Jun High. 
і | 1 1 
Crossplain------- | C/D ал атаган DIESE ------- | Sep-Jun | 1.0-4.0 |Р erched | Sep-Jun (High. 
| | | | | 1 
суве“; | | | | i | 
Clarno----- meses] B |Копе--------| --- | --- | >6.0 | --- ! --- Moderate, 
1 і 1 1 
Ethan------------ | B | Копе-------- | --- | --- | >6.0 | see | --- Moderate: 
1 ' 
1 1 I 1 
Ск---------------- | C/D iFrequent----|iBrief------- | Sep-Jun | 1.0-4.0 {Perched | Sep-Jun {High. 
Crossplain | ) | } і } | 
| | i i | | | | 
Сойё; | | } i | i | | 
Crossplain------- | с/р а ње по ------- | Sep-Jun ! 1.0-4.0 dones | Sep-Jun шегін 
1 
Clarno----------- | B ene -------- | --- i --- | 3.5-6.0 де | Mar-Jun Шашы 
1 
4 і 1 
Crit; 1 | 1 і t | | | 
Crossplain------- | C/D iFrequent----iBrief------- | Sep-Jun | 1.0-4.0 |Perched | Зерејџп High. 
) | } і | | | 
Dudley----------- | D | و‎ id ------- I Mar-Oct | >6.0 | --- | --- Moderate. 
| i і | | 1 
БаА-------“------- | В |Ваге-------- 1 --- | --- | 26.0 | --- | --- iModerate, 
Davis | | | i | 1 1 } 
| | i і | ' I 1 
DaB--------------- | B  [None-------- 1 --- | --- | >6.0 | --- | --- IModerate. 
Davis | | 1 i 1 | | | 
| 1 1 } | i | | 
ВеВ--------------- | B | Нопе-------- | --- | --- | >6.0 | --- | --- Шон. 
Delmont | | ! | | | 1 
1 | | 1 | | 


Зее footnotes at end of table. 
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TABLE 16.--SOIL AND WATER FEATURES--Continued 


McCOOK COUNTY, SOUTH DAKOTA 
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IModerate. 


High. 

1 

IHigh. 

T 

| 

IModerate. 

|| 

l 

IModerate. 

1 

1 

iHigh. 

i 

| 

‘High. 

1 

|| 

1 

| 

Пон. 

| 

tHigh. 
High. 


Mar-Jun 
Sep-Jun 
Nov-May 
Sep-Jun 
Jan-Dec 


{Perched 
Apparent 
Apparent 


{Perched 
>6.0 


1 
1 
I 
1 
+ 


Frequent----|Very long--- 


Мопее«е-е----- 


1 
1 


See footnotes аб end of table. 


Ethan------------ 
Talmo------------ 
Betts------------ 
Tetonka* 

Tetonk a#--------- 


Crossplain------- 
Hand------------- 


Davison---------- 


Lamo 


Salmo 
ТЬ---------------- 


Га---------------- 
За---------------- 


HeB**; 
TaD**: 
Тебе: 
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TABLE 16.--SOIL AND WATER FEATURES--Continued 


= Ic _______ЕТоод па __ ТІ Ж High water table; 
Soil name and IHydro-| | | | і | | Potential 
пар symbol | logic} Frequency { Duration | Months | Depth | Kind | Months | frost 
igroup | і | ا‎ ке Е .i ас оо __ 
| | | | T Ft H 1 | 
| i i | i 1 | | 
те; 1 | I | | і і i 
Сапізбео--------- | C/D 1Егециепе----|ВгіеҒ------- j Mar-Jun | 0-1.0 {Apparent | Oct-Jul High. 
П 1 1 1 1 1 1 1 
4 I I 1 1 1 t 1 
Td--------- “------ | B IFrequent-=---|Very brief | Oct-Jun | 3.0-6.0 |Регсћед | Oct-Jun High. 
Trent | | 1 | I i і 1 
1 ' % 1 1 i 
1 i | 1 I 1 | 1 
TeD--------------- | А | Нопе-------- Н --- l --- | 26.0 } --- | --- | Low 
Talmo i | 1 | ! | | | 
і | 1 | I і | 
Мад, WbB---------- i B ІМопе------ == --- р --- | >6.0 | --- | --- High. 
Wentworth | i } | | | | i 
і i i i i р 1 | 
WcB': i | і | і 1 1 | 
Wentworth-------- | В |Нопе-------- i --- і --- i 26.0 В --- | --- High. 
1 i 1 i i і i | 
Ебһап------------ I В |Нопе-------- i --- t --- | >6,0 i --- } --- iModerate. 
i I і | i і 1 | 
над; і i 1 | i і і | 
Wentworth-------- | B | Нопе-------- | --- | === | >6.0 ' --- | --- {High 
i | | t i 1 1 | 
Тгеп%------------ | В iFrequent----;Very brief | Apr-Oct | 3.0-6.0 | Регспед | Oet-Jun IHigh. 
' ' Н I ' ' i 
E | | | | | | 
Тебопка%--------. і C/D jFrequent----iVery long---| Jan-Dec 1+1.0-1.0 {Perched | Jan-Deo {High 
I I } i і i | t 
МП---------------- | C/D iFrequent----iVery brief | Sep-Jun | 0-2.0 {Perched | Sep-Jun (High. 
Whitewood 1 | ! ! р | | | 
і i | і i 1 1 
Но---------------- i D IFrequent----IVery long---| Jan-Dec 1+1.0-1.0 IPerehed | Jan-Dec {High. 
Worthing* 1 I р | р і | | 
ее по mast == TN ا‎ SERE а اا ا‎ MC == ЕТ 


* А plus sign іп the column showing depth to the water table indicates that the water table сап be аз 
high as the specified number of feet above the surface. It applies only to the first number in the column. 


## See map unit description for the composition and behavior of the map unit. 
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Soil name 


Тееопка--------------- ----! 
ТгепЕ--------------------- i 
Wentworth----- ——— 


Whitewood------ 
Worthing------22----------- ! 


TABLE 17.--CLASSIFICATION ОҒ THE SOILS 


Family or higher taxonomic class 


Fine, montmorillonitic (calcareous), mesic Cumulic Haplaquolls 
Fine-loamy, mixed (calcareous), mesic Typic Ustorthents 
Coarse-loamy, mixed, mesic Pachic Haplustolls 

Fine-loamy, mixed, mesic Cumulic Haplustolls 

Fine-loamy, mixed, mesic Pachic Haplustolls 

Fine-loamy, mixed (calcareous), mesic Typic Haplaquolls 
Fine-loamy, mixed (calcareous), mesic Mollic Fluvaquents 

Fine, montmorillonitic, mesic Cumulic Haplaquolls 

Fine-loamy, mixed, mesic Typic Haplustolls 

Fine, montmorillonitic, mesic Typic Argiaquolls 

Fine-loamy, mixed, mesic Pachic Haplustolls 

Fine-loamy, mesic Aeric Calciaquolls 

Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Haplustolls 
Fine, montmorillonitic, mesic Typic Natrustolls 

Fine-silty, mixed, mesic Udic Haplustolls 

Fine-loamy over sandy or sandy-skeletal, mixed, mesic Pachic Haplustolls 
Fine-loamy, mixed, mesic Entic Haplustolls 

Fine-loamy, mixed, mesic Typic Haplustolls 

Fine-silty, mixed (calcareous), mesic Cumulic Haplaquolls 
Fine-silty, mixed (calcareous), mesic Cumulie Haplaquolls 
Sandy-skeletal, mixed, mesic Udorthentic Haplustolls 

Fine, montmorillonitic, mesic Argiaquic Argialbolls 
Fine-silty, mixed, mesic Pachic Haplustolls 

Fine-silty, mixed, mesic Udic Haplustolls 

Fine-silty, mixed, пезіс Cumulic Haplaquolls 

Fine, montmorillonitic, шезіс Туріс Argiaquolls 
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GENERAL SOIL MAP 
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SOIL LEGEND * 


WELL DRAINED TO POORLY DRAINED, NEARLY LEVEL TO MODERATELY 
SLOPING SOILS ON UPLANDS AND IN UPLAND SWALES AND DEPRESSIONS 


Clarno—Bonilla—Tetonka association: Well drained, moderately well drained, and 
poorly drained, nearly level and gently sloping loamy and silty soils on uplands 
and in upland swales and depressions 


Crossplain—Clamo—Tetonka association: Moderately well drained to poorly 
drained, nearly level and gently sloping loamy and silty soils on uplands and in 
upland swales and depressions 


Clarno—Ethan association: Well drained, nearly level to moderately sloping loamy 
soils on uplands 


Crossplain—Dudley association: Somewhat poorly drained, nearly level loamy soils 
on uplands and in upland swales 


WELL DRAINED, MODERATELY SLOPING TO STEEP SOILS ON UPLANDS 


Ethan—Betts association: Well drained, moderately sloping to steep loamy soils 
on uplands 


SOMEWHAT EXCESSIVELY DRAINED TO POORLY DRAINED, NEARLY 
LEVEL AND GENTLY SLOPING SOILS ON TERRACES, FLOOD PLAINS, AND 
FOOT SLOPES 

Davis—Bon—Lamo association: Well drained to somewhat poorly drained, nearly 
level and gently sloping loamy and silty soils on flood plains, low terraces, and 
foot slopes 


Delmont—Hand—Chaska association: Somewhat excessively drained, well drained, 
ang poorly drained, nearly level and gently sloping loamy soils on terraces and 
lood plains 


WELL DRAINED, NEARLY LEVEL TO MODERATELY SLOPING SOILS ON 
UPLANDS 


Hand—Ethan-Clarno association: Well drained, nearly level to moderately sloping 
loamy soils on uplands 


Wentworth—Egan association: Well drained, nearly level to moderately sloping 
silty soils on uplands 
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* The texture terms іп the descriptive headings refer to the surface layer of the 
major soils in each association. 
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SECTIONALIZED 
TOWNSHIP 


Each crea outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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0. $. DEPARTMENT OF AGRICULTURE 


SOIL CONSERVATION SERVICE McCOOK COUNTY, SOUTH DAKOTA SOUTH DAKOTA AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


SPECIAL SYMBOLS FOR 
SOIL SURVEY = SOIL LEGEND 


SOIL DELINEATIONS AND SYMBOLS 


CULTURAL FEATURES 


BOUNDARIES MISCELLANEOUS CULTURAL FEATURES 


Map symbols consist of a combination of letters. The first capital letter is the initial one of the map 
unit name. The lowercase letter that follows separates map units having names that begin with the 
same letter, except that it does not separate sloping phases. The second capital letter indicates the 


National, state or province Farmstead, house ESCARPMENTS 


(omit in urban areas) 
County or parish Church Bedrock 


NY n 


Minor civil division 

Reservation (national forest or park, 
state forest or park, 
and large airport) 

Land grant 

Limit of soil survey (label) 

Field sheet matchline & neatline 

AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 


cemetery, or flood pool 
STATE COORDINATE TICK 


LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 


Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 
(normally not shown) 


LEVEES 


Without road imma 


With road inim 


With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 

Gravel pit 


Mine or quarry 


School 

Indian mound (label) 
Located object (label) 
Tank (label) 

Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches. 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


(points down slope) 
Other than bedrock 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non Soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 


Slide or slip (tips point upslope) 


Stony spot, very stony spot 


class of slope. Symbols without a slope letter are for nearly level soils. 


SYMBOL NAME 


Baltic silty clay юат 

Baltic silty clay loam, ponded 

Betts loam, 15 to 40 percent slopes 

Blendon loam, 0 to 5 percent slopes 

Bon loam 

Chaska loam, channeled 

Clamo silty clay loam 

Clarno loam, 3 to 6 percent slopes 

Clarno loam, 6 to 9 percent slopes 
Clarno—Bonilla loams, 0 to 3 percent slopes 
Clarno- Davison loams, 2 to 5 percent slopes 
Clarno—Davison—Crossplain complex, 0 to 2 percent slopes 
Clarno—Ethan loams, 3 to 6 percent slopes 
Crossplain clay loam 

Crossplain-Clarno complex 

Crossplain-Dudley complex 

Davis loam, 0 to 3 percent slopes 

Davis loam, 3 to 6 percent slopes 

Delmont loam, 3 to 6 percent slopes 
Deimont—Enet loams, 0 to 3 percent slopes 
Eqan-Ethan complex, 5 to 9 percent slopes 
Ethan loam, 6 to 9 percent slopes 

Ethan—Betts loams, 9 to 15 percent slopes 
Hand loam, 3 to 6 percent slopes 

Hand- Bonilla loams, 0 to 3 percent slopes 
Hand—Davison loams, 2 to 5 percent slopes 
Hand-Davison-Crossplain complex, 0 to 2 percent slopes 
Hand—Ethan loams, 3 to 6 percent slopes 

Lamo silty clay loam 

Salmo silty clay loam 

Talmo-Betts complex, 6 to 15 percent slopes 
Tetonka silt loam 

Tetonka-Canisteo complex 

Trent silt loam, 0 to 2 percent siopes 

Talmo soils, 6 to 15 percent slopes 

Wentworth silty clay loam, 0 to 2 percent slopes 
Wentworth silty clay loam, 2 to 5 percent slopes 
Wentworth-Ethan complex, 2 to 5 percent slopes 
Wentworth- Trent-Tetonka complex, 0 to 3 percent slopes 
Whitewood silt loam 

Worthing silty clay loam 
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